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ADVERTISEMENT 


EIGHTH EDITION. 


Tuts work was originally dedicated by its 
author, Mr. FEnnino, to all the public tutors 
and lovers of mathematical learning. By that 
enlightened, refpeétable, and-very ufeful clafs of 
perfons, it has been liberally patronized through 
feven large and and fucceffive impreffions, In_ 
return for this ample and generous fupport, the 
proprietors have fpared no expence in rendering 
a new edition deferving of public favour. Some 
of the maps have been newly engraved, and in 
the others the late difcoveries of European tra- 
__vellers and navigators have been inferted. = 


The editor to whom the revifal of the yolume 
_has been committed, thinks it right to apprize 

the reader of the principal improvements which 
the prefent ftate of geographical ‘knowledge 
_- feemed loudly to demand. Res 


In the early part, which is peculiarly devoted 
_ to geography, properly fo called, the divifions of 

the earth have been carefully noted and laid 
| . A2 on 
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down according to the treaty agreed upon by the 
different European powers, at the peace of 1802. 
Attention has alfo been paid to affign the diffe- 
rent iflands to the refpective powers to. whom, at — 
that time, they were ceded. The fe€tion on 
maps will be found highly ufeful to learners, it 
will enable them to form accurate ideas ona fub- 
jeét which is frequently ill underftood by perfons, 
who, in other refpeéts, have gained fome know-- 
ledge in geography. The tables have been ex- 
amined and correéted, and that defcribing the 
latitudes and longitudes of all the principal places 
on the earth’s furface, has been drawn up with 
the greateft regard to accuracy; the numbers 
are carried even to feconds of a degree, whieh are 
rarely to be found in elementary books. 


‘Befides correfting many errors in that part 
which relates to the ufe of the globes, dialling, 
navigation, &c. the editor has annexed to each 

problem feveral examples for the fake of exer- 
cifing the talents and ingenuity of the learner. 
By means of thefe, the time and labour of the tutor 
will be faved, and the progrefs of the pupil, in 
this delightful fcience, greatly facilitated." New 
“problems have alfo been introduced, as occafion 

might pages) in order to rendet the volume 
more perfeat, and thereby to correfpond with the 
withes of every enlightened inftructor of youth. 


The editor, from long experience in the buf- 
nefs of education, weli knows that geography 
cannot-be properly learnt without an almoit per- 
_ petual attention to maps; with this view he has 
framed from thofe that accompany this little 
work, feveral hundred queftions, which, he con- 
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ceives, are admirably well calculated to. bring the 
learner acquainted with the real and relative fitu- _ 
ation of every country, ifland, confiderable place, 
river, &c. in the known world. The utility of 


, this mode. of inftruGtion is too apparent to ftand 


in need of any comment ; and the intereft which 
young people always take in finding the proper’ 
anfwers to fuch queftions as are here given, will 
enfure the moft folid improvement that can even 
be expected by parents and inftructors. 


Lonpon, Feb. 1, 1804.’ 
RGD 


FOR the Ninth Edition the Maps have been all newly 
drawn and engraved, and a new Plate given to illustrate 
that part of the Volume which treats of Astronomy and the 
Solar System. Corresponding additions and improvements 
have been likewise made in the letterpress 5 so as to render 
the Volume a very. complete Introduction to Geography, 


Astronomy, and other useful knowledge. 


Lonpon, Jan. 1809. ees ae MOEN 
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GEOGRAPHY 


USE OF THE GLOBES. — 


DIALOGUE I, 


Between Philo, a Tutor, and Tyro, a Pupil, cone 
cerning Geography an general. 


/ SECT.AL. ss 


Tyro. ¥ OU haye already been fo kind, dear 
Philo, as to inftru@ me in the principles of com- 
mon arithmetic, and the rudiments of algebra, 
and you promifed to inftru& me alfo in the ufe 
of the globes: if therefore it be agreeable to you, 
I fhall be very glad to begin immediately. 

Paito. With all my heart ; it pleafes me much 
to. fee you delight in any thing of this fort, rather 
than ipend your time.in idlenefs, which is the 
parent. of mifchief; I am therefore as.ready to 
teach you as you are willing to be taught: but I 

_ think it will not be amifs to give you firft a general 
, notion of geography, which will not only qualify 
you the better for this undertaking, but will be a 
great help to you for the more ready underitand- 
ing whatever-you read. + 7 
; BR : - : ie 
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Tyro. I thank you, Sir; for indeed I fcarcely 
know what you mean by geogarphy. ) 

PutLo.: The fciencé of geography includes 
feveral important fubjeéts:—it fhews into what 
proportions this globe is divided, as with refpect 
~ to land and water;—it defcribes the various re- 
gions of which the land is compofed ; the nature 
of the government of each; the manners and 
- cuftoms of the inhabitants of each country, their 
progrefs in civilization and the arts of life. 

. Tyro. You fay the earth is a globe: I fhould 
be glad to be informed how it is known that the 
figure of the earth is really globular. 

Putto. The roundnefs of the earth may be 
proved by a variety of arguments: 1. When we 
are on board a fhip at fea, we may be out of fight 
of land, when the land is near enough to be 

. vifible, if it were not hidden from our eye by the 
~~ g@onvexity of the water. In this cafe, the tops of 
hills, cliffs, fteeples, towers, &c. firft appear to 
» our view, next the buildings, and laft of all the 
fhore ; which can proceed from nothing elfe but 
the roundnefs of the earth, whereby the lower 
- ebjeéts are longer concealed from the fight than. 

thofe which are higher. j2. ‘The higher the eye is, — 
the farther will the view be extended ; it is very 
common for feamen, on the top of the maft, to 
 @ifcover land, or fhips, at a greater diftance than 

thofe can do who ftand upon the deck ; the object 

being hidden from the latter by the convexity of 
the water. 3. When we ftand upon the fhore, the 
higheft part of a fhip is vifible at the greateft- 
diftance ; if a fhip be going from us‘ out to fea, 
we fhall continue to fee/the maft, after the hull — 
_or body of the fhip difappears, and the top ofthe 
maft will be feen longeft. But if the furface of — 
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the fea were a flat, every part of an objcét would 
be equally vifible ; and not the higheit, but the 
largeft part of an objeét, would be vifible at the 
greateit diftance, fo that we fhould be able to fee — 
the hull of a fhip farther off than the maft: but 
this is contrary to experience ; confequently the 
earth is roundy, 4. The convexity of the water 
may be feen in calm weather, and where the fluid 
is unruffled and {mooth, provided it be a mile or 
two in a ftraight line, for a little boat upon the 
water may be feen by a perfon whole eye is a 
fmall height above it; butif he ftoop down and 
bring his eye near the furface, he will find that 
the boat is covered by the convexity of the water, 

_ §. Several navigators have failed guite round the 
earth ; not in an exatt circle, the winding of the 
fhores preventing them from failing on a direct 
courfe: but by failing continually to the weft- 
ward, they have reached the place from whence 
they at firft departed. This was performed by 
Magellan, Cavendifh, Sir Francis Drake, Lord 
Anfon, Bougainville, Commodore Byron, the 
Captains Carteret, Wallis, Cook, and many others, 
6. All the appearances of the heavens, both at 
Jand and fea, are the fame-as they would be were 
the earth a globe, which proves that it really is: 
fuch., And, laftly, eclipfes of the moon, which 
are caufed by the fhadow of the earth falling .on 
that planet, demonftrate that the earth is of a 
globular figure ; for this {hadow is always circular, 
whatever fituation the earth may be in at: that 
time: now a body muft be globular which always. 
cafts a circular fhadow. Nor are the unevenefles. 
on the earth’s furface, arifing from hills and val- 
_htes, any material objéGtion to its being corifidered | 
as a round body ;. becaufe the higheft mountains 

B 2 
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4 "OF GEOGRAPHY. 
bear a lefs proportion to the bulk of the earth, 
than the little rifings on the coat of an orange 
bear to that fruit; or a grain of fand to an arti- 
ficial globe, of nine inches diameter: and accord- 
ingly, we find that the mountains and vallies. on 
the furface of the earth caufe no irregularities in. © 
the fhadow during a lunar eclipfe; the circum- 
ference thereof being even and regular, and ap- 
-pearing as if caft by a body truly globular. —- 
' Tyro. Is the common terreftrial globe a true 
~reprefentation of the earth? 
 Puito. It is nearly fo: the artificial globe is 
a perfeét {phere, but the earth is what is called a 
fpheroid, that is, in the fhape of an orange, the 
diameter from pole to pole being about 37 miles 
fhorter than that at the equator. 
~ 'Tyro. I fhould be glad to know the methods 
that have been taken to meafure this globe ? 
~ Paito. The methods made ufe of to meafure 
the earth are,very plain and eafy to be underftood. 
- But it wil be neceflary to otra re that every 
great circle, and confequently the circumference 
~6f the earth, is divided into 360 equal parts,. 
galled degrees, and every degree inte 60 equal 


t 


, parts, called minutes, &c, 


_" Tyro. This I have already learned in common. 
arithmetic; but why does every circle contain 
- neither more nor lefs than 360 degrees ¢ en 
_/“Putro. It was neceffary to give the preference 
_ to fome number; and probably that of 360 was 

fixed upon for this reafon, that it admits of feveral 
convenient divifions. ‘Thus the half is 180, the, 
quarter 90, and the half quarter 45. Alfo the. 
third of 360 is 120, the third of which again is 
403, and few other numbers can boaft of this ads 
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vantage, efpecially as every number in the above 
divifions is alfo farther divifible by five. ; 

Tyro. Then the divifion of every circle into 
360 parts or degrees, was merely for the fake of 
convenience ? | 

Pato. It was; and if at two places fituated 
north and fouth of each other, the altitude of the 
fun be taken on the fame day at noon, and, the 
fun be found to-be one degree nearer to the 
zemith at ene place than at the other, thofe two 
places are one degree aftunder, Now if the dif- 
tance between thefe two places be meafured by 
a chain or otherwife, we fhall know the length 
of a degree, and confequently of any part of a 


degree, in Englifh meafure. « ‘This has been done 


by feveral geographers, particularly by our coun- 


tryman, Mr. Richard Norwood, who, in the year 
1635, obferved the difference of latitude, and 


meafured.the diftance between London and York. ~ 
~ It is now clearly afcertained, that the length of a 


degree in latitude 45° is nearly 69.2 Englifh miles, 
and this may be confidered as a mean length ; 
hence 69.2% 360=24912 miles, the circumfer- 


known, the diameter is eafily found; for every 
circle is to its diameter as 3.1416 is to 1: there- 
fore’ we fay a8 3.1416: 1::24912: 7930 mules 


nearly. 


Lond 


‘ence of the earth. And the circumference being - 


TyRo. The map of the world, prefixed to this . 
work, will | ue you.a much better idea of the « 


world itfelf, than any verbal defcription. It 
‘reprefents the artificial globe taken out of its 
horizon, fqueezed flat, or cut through, and the 
two hemifpheres placed clofe to each other. | 
‘Tyro. Is it known what proportion the land 


bears to the water ? 


y B30 


 =3g. A bay.—4. A gulf.—And 5. A ftrait. 
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Putto. It is generally fuppofed that two thirds 
ef the whole furface of the globe are covered 
with water, confequently the proportion of land 
__ to water is as 1 to 2. | | 
. _Tyro. Into how many parts is the earth di- 

vided? | . 

PuiLo. Into four parts, generally called quar- 
ters; viz.—1. Kurope.—2. Afia.—3. Africa.—And 
4. America. aise 

‘Tyo. What are the other nominal parts of 
the earth ; or how is it yet farther divided in re- 
lation to land and water? . | 

Putto. It is divided into ten different parts; 
five belonging to land, viz.—1. A continent.—2. 
An iland.—3. A promontory or cape.—4. A 
penin{fula——And 5. Anifthmus. ‘The other five 
‘belong to water, viz.—1. An ocean.—2. A lake. 
: Thefe 
anfwer to each other, as will plainly appear by 
the following | 


_‘ DEFINITIONS: 


LAND. 

x. A continent is a large 
‘tract, or vaft extent of main 
land, not feparated by any 
-ecean. ‘Thus Europe, Afia, 
Africa, and Americayare con- 
_ ‘Hinents.* ! | 
2. An ifland is a tra& of 

dand furrounded with water; 
as Great Britain, Ireland, Ja- 
maica, Madagafcar, &c. 


WatTeER, 
1. An ocean (or fea) is a 
large extent or collection. of 
waters, not divided by land; 
fuch as the Atlantic or Weft- 
ern Ocean, the Indian Ocean, - 
the Black Sea, &c. 


2. A lake is a traé& of wa- 
ter furrounded by land; as 
the lake of Geneva, the Dead 
Sea, the Cafpian Sea, &c. . 


- * There are in fa& only two grand continents, the old and the news 


_ North and South America. 


~*~ 


the former contains Europe, Afia, and Africa; the latter confilts of . 
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LAND. 
’ 4. A promontory, or cape, 
is a portion of land running 
far into the fea; as Cape Verd, 
. Cape of Good Hope, &c. | 


4. A peninfula is a part of 
the earth almoft furrounded 
with water, except a narrow 
neck of land which joins or- 
unites it to a continent; as 


&e. 
5. An ifthmus is a narrow 


neck of land, by which a pe- 
ninfula is joined to a continent 


or main land; as the ifthmus. 


of Panama, which joins North 
and South America together ; 
the ifthmus of Corinth, &c. — 


Jutland, the Morea in Greece, 


Water. 
3. A bay is a portion or 
part of the fea running far up 


‘the main land; as the Bay of 


Bifcay, Bay of Bengal, &c. 


4. A gulf is a part of the 
ocean almoft furrounded with 
land; except a narrow ftrait of 
water, by which it has a.com- 
munication with the ocean; as 
the Gulf of Perfia, &c. 


5. A ftrait is a narrow paf- — 


fage of the fea, which joins 


one fea to another; as the 


_ ftrait of Gibraltar, which joins 


the Mediterranean Sea to the 
Atlantic Ocean; the ftrait of 


Babelmandel, &c. &c. 
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Tyo, .W HAT | isa map? 

Putto. A map is a reprefentation of the furfaee 
of the earth on a plane. 
_'Tyro. What is the difference between a map 
’ .and the globe? 


Putto. A map differs from the globe. as a 


-pi@ure from a ftatue. _ If the covering of the 
globe were taken off and fpread out on a table, it 
would be called a map. 
Tyro. How many kinds of maps are there? 
Puito. There are two kinds, viz. general and 


particular. 
_Tyro. What is a general map? rk. 
SPE TLO. A map of the whole world, or furface 
of the globe. 


Tyro. What is a particular map? 
Puro. A map of fome particular portion “3 
the world; as of Britain. | 
_» Pyro. Will you defcribe a ‘general map of the 
‘otld } GR 


[The pupil, if young, fhould commit this fedtion 


ie completely to memory, as to be able to aniwer 


_ any quettion i in any order. ] 


* Let the reader refer to the map fronting the title, 


and thick fhading, 
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? 


Purto. A map of the world is divided into an 
eaftern and weftern hemifphere, and differs in 


- nothing elfe from the furface or covering of the 


globe. . | 
Tyro. Why is it in two hemifpheres? 
Puito. It muft confift of two parts or. hemi- 
{pheres, becaufe two fides of the globe cannot be 
feen at once. ome a 
Tyro. How are thefe hemifpheres bounded ? 
Puito By a double line or circular meridian, 


fubdivided, to fhew degrees of latitude. 


Tyro. What do each of thefe hemifpheres. 
contain ? sce | ahaa tio t, 
Puizo. ‘The right hand or eaftern hemifphere 


eontains Europe, Afia, and Africa.; the weftern 


or left hand hemifphere contains North and South: 
America. . : | aie lg oe 2 
TyRo. How are land and water dittinguithed 


on a map? 


Puito. The fea coaft, which is the {éparation 
of land from water, is reprefented by..a dark line 
. Pyro. How are countries and. provinces, di- 
vided? Wr Sibthcdracdb evens. 
Prive. Moft commonly by dotted lines. 
-'Tyro. How are rivers repretented fo fo 
Pita. By black winding lines. © . =. 
. Pyro How are cities reprefented ? ; 
Puro. The precife fituation of acity* 
nerally marked by a littleo, eee 
Pyro. How are mountains reprefented . °_, 
Putto. By figures of little mountains (Ketche 
TOR 5S aaa ag ace i Wank uaa 
* On fome-maps cities, market towns, boroughs, villages ,. 


| tise ae diftinguithed from eachother by marks appropriated 
ig ae CAO, yee >) feoriare mest 


oO ee } 
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TyrRo. How are forefts reprefented ? 

Puzo. Forefts and woods are marked by the . 

figures of little trees. 

Tyro. How are roads reprefented ? 

Putto. When roads are marked on a map, it 
is by double lines. | : 

Tyro. How are fand banks and fhallows in 
the ocean pointed out? ~ 

Purto. By multitudes of {mall dots. 

Tyro. How are maps coloured ? 

Puixo. The land alone. is coloured ; each dif- 
ferent country is covered with a different colour, 
and all portions of land, iflands, &c. belonging to - 
a country, muft be of the fame colour with that — 

— country, wherever they may be fituated. | 

Tyko. How is a map commonly conftructed ? 

_Puito. A map is fo conftructed, that its four 
fides anfwer to the four cardinal points of the — 
. compafs, north, eaft, fouth, and weft. The top is 
the north; the bottom the fouth ; the right hand 

- fide the eaft, and the left hand fide the weit. 
: TyrRo. Are maps ever differently conftructed ? 

Puito. When a map is differently conftructed, 

there is a magnetic needle, or compafs delineated 
_onit, which points out the north, and the other 
points may be known of courfe. 

Tro. What lines are there on a map? 

Pnizo. There are lines which bound it and 
lines which crofs it. ~ | | 

Tyro. What are the lines by which a map is 

“bounded? Papin car Mapa A ON ' , 

- Putxo. It is bounded on the north and fouth 

by an equatorial line, and.on the eaft and weit 

- by teridiamdinesiwo: 6 ois case ene 

>" Pyro: What is the ufe of the equatorial lines 
onamap? ar 
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_ Putto. They are divided like the equator* on. 
the globe, into degrees of longitude, which they 
_ ferve to point out. — | | 
Tyro. What is the ufe of the meridians? 
Puito. They are divided, like the brazen me- 
ridian, and point out degrees of latitude. . 
Tyro. Why are there two of each? 
Puito. To prevent the neceffity of carrying 
‘the eye from one fide of the map to the other. 
Tyro. What lines crofs a map? : 
Puito. There are meridians, or parallelst of 
Jongitude,. running north and fouth ; and parallels. 
of latitude, running eaft and weft: thefe have the 
fame ufe as on the globe, viz. to mark longitude _ 
and latitude accurately. == | } 
_-‘Tyro. What do you mean by. latitude and’ 
longitude ?: 7 a 
_.Puito. The LaTirupeE of: any place is its. 
diftance from the equator,. either zorth or /outh, 
numbered in degrees on the brazen meridian. 
“The LonGItTuDE is an.arch of the equator. inter 
cepted between the firft meridian on the equator,. 
-and the meridian: of the place. ‘ | 
‘Tyro. Are there any other lines? i 
Puito, The Equator, Tropics, and? Polar Cir-. 
cles, crofs maps which reprefent the countries 
that lie under them. ‘The following table exhibits 
‘the feveral climates north: of the equator, pre- 
fenting at one view the principal places in. thofe 
divifions:of the earths. we ed oe Ee 


* The equators are generally marked on one fide with longi- 


_- tude from London, and on the other with longitude.from Ferro, - 


whichas.18° W... of London. ¢ ae 
~~ + The diftance of thefe parallels..from-each-other, varies. 
- Jw proportion to the feale -by: which,a map is projeéted. It is: 
fometimes 19°, fometimes 5°, and fometimes but 2%. 
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OF EUROPE. 15 


SECT. I. 


A farther Defcription of the four Quarters 
of the World; and, 


[.——OF EUROPE. 


PHILO. Evrort is the fmalleft of the grand 
divifions or quarters of the globe, but its inhabi- . 
tants are more civilized and intelligent than thofe- 
of the other quarters. In lengthrit is about 3,300 
miles from Cape St. Vincent to the Uralian moun- 
tains; and its breadth may be about 2,300 miles, 
from Cape North in Lapland, to Cape Matapan 
~ in Greece. 3 : . Ws 

Tyro. What are the principal parts into’ which 
Europe is divided? ly 

Puito. They are nine in number, viz. 1. Scan- 
dinavia, (which comprehends Sweden or Swede~ 
land, Denmark, and Norway).—2. Mufcovia, or 
Ruffia.—3. France.—4. Germany.—5.° Poland. 
-—6. Spain.—7. Portugal.—8. Italy.— And, 9. 
Turkey. ; ss | 

Tyo. Pray give me fome fhort account of © 
thefe with refpeét to their fituation. on the globe, 
and to each other. = 
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Puito. I will, but it muft be a fhort account ; 
juft enough to give you a general idea of the 
matter, and quality you the better for reading and 
converfation, The map of Europe, which you 
fee before you, will be of the greateft ufe ; and 
the fituations af places wilt be much eafier ob- 
tained from this than from any verbal defcription. 

eT 


Te. Of SCANDINAVIA. 


Tyro. What do you mean by Scandinavia, and 

how is it fituate ? ) 
PHiLo, Scandinavia is,a large country, fituate 

between 54 and 72 degrees of N. latitude; under 

which name are comprehended the kingdoms of 
‘Sweden, Denmark, and Norway. 


Aree Bie 


cial How. is Sweden peste, 

Purio. Sweden is bounded on the N. and W. 
by Norway, on the E. by Mufcovy, and on the S, 
by the Sound, and part of the Baltic. Its metro- 
polis or chief town is Stockholm, whofe diftance 
from London is about 886 miles N.E. ‘This city 
~ is-built on. feven fmall iflands, conneéted by 

wooden. bridges. . The other chief towns are 
Upfal and Gottenburg. 
-Tyro. For what is it famous? . 
Patuo. The chief wealth of Sweden fas 


‘from,its: mines, which. are extremely fpacious, 
and afford commodious.. habitations for. a. vatt ioe 


multitude of families, who feem to form a, Ae ae 
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terraneous world. Sweden abounds with rocks, 
Jakes, rivers, and iflands: of the fait, thoufands 
are fuppofed to be inhabited. 


2. Denmark, 


Tro. How is een tate ? | 

Paito. Denmark is bounded on the N. by the 
Sound, on the E. by the Baltic, on the S. by 
part. of Germany, and on the W. by the German 
Ocean. Its metropolis is. Copenhagen, ‘in the 
ifland of Zealand, whofe diftance from Lendgp 
is about 590 miles N. E. 

Tyro. For what is Iceland eelehigteas P 

PHILO. Iceland, celebrated for the burning 
mountain Hecla, is fubjeét to Denmark. Hecla is 
a mile high, and the upper parts of it are covered 
with everlafting fnow. Greenland and the Ferre 
iflands belong alfo to the crown of Denmark. 


“\ 


| 


3: Norway. 


TyRo. How ts Norway f tuate? 

Puito, Norway is bounded on the N. w. eft 
S. by part of the main ocean, and on the FE. by 
“Sweden. Its metropolis is Bergen, whofe diftance 
from London is about nee miles N. b 

“Tyro. What kind of a country is Romay? 

Puito. Norway is the moft mountainous coun- 
try in the world. ~Its chief wealth confifts in its 
timber. The inhabitants Gage i fubtitt by 
ee and hunting. 
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Il. Of MUSCOVY or RUSSIA. 


Tyro. How is Ruffia fituate ? 

. Putro. Ruffia is bounded on the N. by the 
great Northern Ocean, on the E. by Tartary, on 
the W. by Sweden and Poland, and on the S. by 
the Black Sea and Georgia. _ : 

Tyro. Is Ruffia a very large country? 

Puito. This country is of immenfe extent; 
it fpreads itfelf over all the northerly parts of 
Europe and Afia, ftretching from the Baltic to the 
_Eaftern ocean. The chief city is Peterfburgh, - 
i140 miles N.E. of London. The other principal 
towns are Mofcow, Archangel, Cherfon, Aftracan, 
and Tobolfk. | pada. Yaak 
_ Tyro. Is it like Norway, a mountainous 
country ? 

Puito. Ruffia is perhaps the moft level country 
in the world; from Peterfburgh to Pekin in China 
there is fcarcely a hill; the fame is faid of the 
road from Peterfburgh to the north of France. | 
The chief rivers are the Wolga, the Don, and 
the Nieper. Ruffia is famous for its timber and 
_ flax trade, its iron and copper mines, and its 

fifheries. -— | Bs ola dul per 

Tyro. What do you mean by Lapland, and 
for what is it remarkable ? bityes 
_ Puzo. The northern parts of Norway, Sweden, 
-and Ruffia, are called by the general name. of 
Lapland. This country is covered.with immenfe 
_forefts of fir, and the paftures abound with rein- 
deer. The Laplanders are hofpitable, and cou- 
rageous ; they make-long excurfions upon. the 


on 


~ 


' OF EUROPE: 19 


fnow, by being drawn on fledges by the deer, 
who. will, upon emergencies, pafs over hill and 
dale, between two and three hundred miles in - 
aday. + | 

* the northern parts of Lapland, the fun. is 
abfent for about feven weeks; but from ten in 
the forenoon till between one and two in the 
afternoon, the twilight is fufficient for perfons to 
read without a-candle. In the fummer, the fur 
never fets for feven weeks together. 4 


Ili. Of FRANCE. 


Tyro. How is France fituate? 

Puito. France is bounded on the N. by the 
Englifh Channel, on the E. by Germany, on the 
_ §. by part of Spain and the Mediterranean Sea, 
‘and on the W. by the Bay of Bifcay. France was 
formerly divided into provinces, but during the 
Jate war it has acquired very extenfive foreign 
territories, which are now incorporated with that 
empire, and the whole is divided into 115 depart- 
‘ments. Its metropolis is Paris, whofe diftance 
from London is about 210 miles. 

Tyro. What are the other chief towns of 
France ? peed P 

- Putrto. The other chief towns are Lyons on 
the Rhone, Nantes on the Loire, Bourdeaux on 
the Garonne; Breft and Toulon are the great 
ports belonging to France. | 

Tyro. What are its chief rivers? pit 
Puito. The principal rivers are the Rhone, 
the Garonne, the Loire, and the Seine ; the firft 


~ 


*  - ~ - OF EUROPE. 


. falls into the’ Mictitemungan} the two. next into. 


the Bay of Bifcay, ’ and the Seine into the Peete 
_ Channel. 

‘The canals in Pee are very nunrerous ; but 
thatof Languedoc, 180 miles in ‘length, has long 
been celebrated as the mott magnificent of Eu- 
ropean Canals’ “2 e 


Of HOLLAND. 


Tyro. How is Holland fituate? 

Puio, The United Provinces of Holland, now 
denominated the Batavian- Republic, are bounded 
by the Northern Ocean, France, and Germany, 
sand they confit of Groningen, Griefland, Over- 
Tina! Holland, Direcht; Guelderland, and Zea 
fa 

Pyro. What are the chief towns, and for what 
is Amfterdam remarkable? 

‘Pyuito. The chief towns are Armfierdamn, the 
beaipitil 180 miles diftant from London, Leyden, 
‘Rotterdam, and Haarlem... Amfterdam is built 

_-on piles, and was,. before the late war, next to 
eg a the moft commercial European city, 

‘Pyro. What are the principal rivers? 

Puito. The principal rivers are the Rhine, the 
‘Meufe, and the Scheldt.. The canals are nume- 

“ nous, and ferve both in fummer and winter for 
‘the fame purpofes as roads in other countries: 
in the former they are lined with boats; in the 
latter, all kinds of merchandize- are tranfported 
on the i ice ait the affiftance of fkaits. 


‘ y a 
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Of GERMANY, including AUSTRIA 


Tyro. Is not Germany remarkable for fome 
peculiarity in its conititution ? : 
PuiLo. Yes: it is divided into a great number » 
of independent ftates. But there are nine grand 
“divifions called Circles, viz. Auftria, Bavaria, 
Swabia, Franconia, Upper and Lower Saxony, 
Weftphalia, Lower. Rhine, and Upper Rhine.— 
~ The emperor.is chofen by nine electors, under 
the title of Emperor of Germany and King of the 
Romans.* — ‘< 
had Is not the Emperor foverergn of Auftria 
alfo ? fern wey: “ 
‘Putto. Yes, the prefent Emperor is Arch- 
- duke of Auftria, and King of Bohemia, in his 
own right. is Date | 
Tyro. To whom does the right of electing 
the Emperor belong? | 


 Puito. To the Electors of Bohemia, Bavaria, 
and Saxony; the King of Pruffia, as Elector of 
Brandenburg ; the Elector of Hanover, the Arch- 
-bithop of Ratifbon, the Ele&tors of Baden, Wur- , 
temburg, and Heffe Caflel =) any 


* In the year 1806, the ancient conftitution of the Germanic 
empire was fet afide by the French. “The Emperor of Auftria 
relinquithed the title of Emperor.of Germany, and a new po- 

_ litical affociation was formed of {everal confiderable ftates, under 
the title of ** the Confederation of the Rhine,”’ at the head of 
which Bonaparte fet himfelf. Hoping that, on the arrival of 
peace, things may return fomewhat' to the former order, we 
have not altered this and fome other parts of the volume, which 
are fubjeét to change in each campaign of the war. 


~, 0 ———- 2 ee 
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Ce one OF EUROPE. 
‘Tyro. What are the chief towns aia rivers of ” 


Germany ? 
PuiLo. The towns are, Vienna, the capital, . 


about 760 miles S. E. of London, Drefden, Ham-. 
burgh, Leipfic, Frankfort. The chief rivers are 
-the Danube, the Rhine, the Maine, and the 
Elbe. 
~~ "Tyro. What do the Auftrian dominions com- . 


prehend? 
Putto. Befides Auftria, properly fo called, it 
includes Bohemia, Hungary, part of Poland, and 


the Venetian States. At Vienna the Emperor i is 


confidered as the lineal fucceffor of Auguftus ; in 
the other provinces he is regarded as the nominal . 
King of Hungary and Bohemia. ‘The chief towns 
are Venice, Prague, Prefburg, Buda, Cracow, and 
‘Triefte. 

-Tyro. You fay part of Poland*is included in 
the Emperor’s dominions, is not Poland an inde- 
pendent ftate ¢ 

~Puitro. It was an Pidebendest kingdom till the 
year 1793, when it was feized by Ruffia, Pruffia, 
and Auftria, who have divided it among them- 


felves; Ruffia having by this aé& of injuftice ac- - 


quired about two-thirds of the whole kingdom, 


and the other third was divided in nearly equal 


parts between Pruffia and Auftria: to the former 


- belongs the formerly pitts: but now defo- 


lated Warfaw. ~ 
_ Pyro. By what means was ie Ste defolated ? 
‘Puarto. The feeble refiftance which the inha- 


bitants made againft their plunderers induced ha ae 


favage conquerors to defpoil the city, and 30,009, 
Poles perifhed either in battle, or by the. lavage: 


mandate of the blood-thirfty Suwarrow, who: con . 
_ ducted the Rufhan army. 


ry “he ¥ f eats 
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Of PRUSSIA. 


Tyro. Is Pruffia a confiderable European 
enipite £4) va » Fe : 
_ Puixo. It was formerly very {mall, but by the 
 acquifition of Silefia and part of Poland, it has 
attained to an important rank ameng European 
ftates. It is divided into Royal Pruffia, and Ducal 
Pruffia; the former lies on the weft fide of the 
Viftula, and the latter on the eatt: . 

Tyro. What are the chief towns and rivers of 
+ Pruffia. AF tints hs Me RRS 

Puixo., The principal towns are Berlin, Ko-. 
nifberg, Breflaw, Warfaw, and Dantzwic: and 
 the.chief rivers are the Viftula, the Pregel, and 
the Memel. LGN ernie Wie : 


i” 


VI. Of SPAIN. 


‘Tyro. How is Spain fituate? 
Puito. Spain, formerly called Iberia or Hef-. 
_ peria, is bounded on the N. by the Pyrenean 
_ Mountains and the Bay of Bifcay, on the E. by 
the Mediterranean, on the S. by the Straits of 
Gibraltar, and on the W. by Portugal and the 
Atlantic Ocean. | Boks 
‘Tyro. How is it divided?) 3 
_ Puito. It is divided into 14 provinces, viz. 
Afturia, Bifcay, Navarre, Galicia, Leon, Old 
Caftile, Arragon, Catalonia, Valencia, NewCattile, 
Hftramadura, Andalufia, Murcia, and Granada. 


_ Is metropolis is Madrid, ‘whofe diftance is ahout 


4 OF EUROPE. 
480 miles from London. Its other chief towns 
are Barcelona, Seville, Corunna, and Cadiz ; ‘and 
.the principal rivers are the Ebro, the Tagus, and 
the Douro. : 
‘Tyro. Where is Gibraltar f 
PHito. On a promontory in the fouth of Spain 
- ftands Gibraltar, a fortrefs which has been in the 
pofleffion of the Englifh for the laft century. 
Of PORTUGAL. | 
Tyro. How is Portugal fituate ? HN 
-Puito. Portugal is bounded on the N. and E. 
by Spain, and on the S. and W. by the Atlantic 
Ocean, and is the moft wefterly kingdom in 
Europe. Its metropolis is Lifbon, whofe diftance 
from London is about 980 miles. The other 
- principal town is Oporto, famous for its experts 
of ‘wine. ‘ . 


VI,’ Of TYALY.. - .. 
. ‘Tyro. How is Italy fituate? . 
.Putto. Italy is bounded on the N. by part of 
Germany, on the N. E. by the, Adriatic Sea, or 
- Gulf of Venice, and on the S.. and W. by the 
Mediterranean and part of France. | oi 
Tyro. Is the whole of Italy under one govern- 
-) Puino. No; it is divided into the Italian Re+ | 
public, the kingdom of Etruria, the States of the, 
holy Roman church; and the kingdom of Naples... 
. Tyro. Is not Rome the capital of Maly? 


rer 
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PHILO. Rome is reckoned the capital of Italy, 
as it is of the Pope’s dominions; its diftance from 
London 1s goo miles. Florence is the capital of 
Etruria, Milan of the Italian Republic, and Naples 
of the kingdom of that name. Near Naples is the 
celebrated burning mountain of Vefuvius, which 
fometimes throws its lava to the diftance of feven 


- - miles. an 


~ 


IX. Of TURKEY in Europe. 


Tyro. How is Turkey fituate? 

Puito. Turkey is bounded on the N. by Ruffia, 
on the E. by the Black Sea, and part of Turkey 
in Afia, on the S. by the Mediterranean, and 
on the W. by the Gulf of Venice, and a of 
Germany. 

TyRo. How i is it divided? 

PuILo. It is divided into the sorthern provinces, 
which are Moldavia, Beffarabia, Wallachia, Servia, 
Bofnia, and Dalmatia: the mddle, viz. Bulgaria, 
Romania, Macedonia, Albania, and Epirus: and 
the fouthern part or Greece, which contains Thef- 
- faly, Achaia, and the Morea. — 

Tyro. What is the metropolis of Turkey, and . 
chow i is it fituate? 

Puito. The metropolis of Turkey i is Conftan- 
tinople, fituate between the Black Sea and the 

ea of Marmora, whofe spose rh London is | 
about 1560 miles E. by S. 

The principal rivers are the Dandhes the Save, 

and me ayeuter. 
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Of the EUROPEAN ISLANDS; and of the United 
Kingdom aap BRITAIN and IRELAND. 


Tyro. \ \ HAT do you mean by Great Britain? 

PuiLo. It comprehends England, Wales, ahd: 
Scotland, and is fuppofed to. contain more e than 
12 millions of inhabitants, | 

Tyro. How is. it bounded ? 

Puito. It is bounded on the N. by the frozen 
_ ocean; on the S. by the Englifh Channel, on the 

E. by the German Ocean, and on the W. by St. 

George’s Channel. | 

Tyro. Is not it divided into counties? 

Putto. It is: England contains 40 counties, 
Wales 12, and Scotland 33 counties. ‘The fol- 
lowing is a table of the names of the counties of 
_ England, taken as nearly as poffible in a direction ~ 
from N. to S. and of the chief town in each 


county : — 
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TABLE I. 


ENGLAND is divided into the following Counties: 


Counties. Chief Towns. 
N orthumberland Newcattle 


Durham Durbam 
Cumberland Carlifle 
Weftmoreland Appleby 
York hire York 
Lancathire Lancatter 
Chethire Chefter 
Shropfhire Shrewfbury 
Derby thire Derby 


Nottinghamfhire Nottingham 


Lincolnghire Lincoln 
Rutlandfhire © Oakham 
Leicetfterthire Leicefter 
Staffordthire — Stafford 
Warwickihire Warwick 

_ Worcefterfhire © Worcefter 

. Herefordthire Hereford 
Monmouthfhire Monmouth 
Gloucefterfhire Gloucefter 
Oxfordthire Oxford 


Counties. Chief Towns’. 
Buckinghamihire Aylefbury: 
Northamptonfhire Northampton 


Bedfordfhire Bedford : 
Huntingdonfhire Huntingdon 
Cambridgefhire Cambridge 
Norfolk Norwich 
Suffolk Bury © 
Effex Chelmsford 


Hertfordfhire , Hertford 
Middletex London 


Kent Canterbury ~ 
Surry Guildford 
Suffex - Chichefter 
Berkfhire “Abingdon 
Hampfhire Winchefter 
Wiltthiré:  —~ Salifburv 
Dorfetthire Dorchefter 
Somerfetfhire - Wells 

- Devonfhire Exeter. 
Cormwall Launcefton 


« 


TABLE I. 


Watss is divided into the following Counties : 


_- Counties, 
Flintfhire -Flint’ . 
Denbighfhire — Denbigh 
_ Montgomeryfhire Montgomery 
., Anglefey _ Beaumaris 


Caernarvonthire Caernarvon 
Merionethfhire Harlech 


Chief Towns. | 


Counties. Chief Towns. 
, Radnorfhire - Radnor 
Brecknockfhire Brecknock 
Glamorganfhire © Cardiff 
Pembrokefhire = Pembroke 
Cardiganfhire Cardigan 


Carmarthenfhire, Carmaithen 
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TABLE UT. 


ScoTLanp is divided into the following Shires : 


7 


Shires, Chief Towns. Shires. Chief Towns. 
Edinburgh Edinburgh Argvle _. Inverary "i 
Haddington Dunbar A)” Perth Perth 

' Merfe - Dunfe Kincardin Bervie 
Roxburgh gedbueh Aberdeen Aberdeen , 
Selkirk . elkirk Invernefs .- Invernefs 
Peebles Peebles Nairne and Cro-.2 Nairne, Cro- ~ 
- Lanerk - Glafgow martie martie 
Dumfries Dumfries Fife’. St. Andrew’s 
Wigtown | Wigtown Forfar Montrofe 
Kirkeudbright Z Kitk Kcudbright | Bamff Bamff 
Air Air Sutherland Strathy,Darnoch 
- Dumbarton Dumbarton Clacmannan and ? Clacmannan 
Bute and Caithnefs Rothfay Kinrofs and Kinrofs 
Renfrew \ Renfrew Rofs © aine 
Stirling. Stirling, Elgin. Elg in} 


Linlithgow ' Linlithgow Orkney Kirkwall 


eos. What number of inhabitants are there 
in London? 

PHILo. London, the metropolis, contains 
nearly a million of inhabitants, and is undoubtedly 
the firft commercial city in the world. 

' Tyro. What are the chief rivers in England? 

* Puito. The principal rivers in England are the 
Severn, the Thames, -the Humber, “the Merfey, 
the Chet and the de ue 
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| TABLE IV. 


IRELAND is divided into four Provinces: Leinfter, 
Ulfter, Connaught, and Munfter. . Thefe four 
Provinces are again fubdivided into the follow- 


ing Counties : ; 

Counties, Chief Towns. Counties. Chief Towns. 
Dublin - ublin Antrim Carrickfergus 
Louth , Drogheda | Londonderry Derry _ 
Wicklow Wicklow Tyrone , mag 
Wexford Wexford Fermanagh Ennefkilling 
Longford Longford | Donegal  _ Lifford 
Fatt Meath Trim Leitrim Carrick on Shannon. 
Weft Meath Mullingar Rofcommon Rofcommon 
King’s County Philipttown | Mayo ~ Ballinrobe 
Queen’s County Maryborough Sligo Sligo 
Kilkenny Kilkenny ~ | Galway Galway 
Kildare . | /Naasand Athy | Clare Ennis 
Carlow Carlow Cork Cork 
Down Downpatrick | Kerry - Tralee 
Armagh Armagh Limerick Limerick , 
Monaghan Monaghan . Tipperary | Clonmell 


Cavan - Cavan | ; Waterford. Warerford 


Tyro. What are the principal towns and rivers 


in Ireland? 


Puito. The principal towns in Ireland are 


Dublin, the capital, Cork, Londonderry, and 


Belfaft ; and the chief rivers are the Shannon, 


-” the Blackwater, the Boyne, and the Liffey. : 


+ 
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SECT. Y.. 


iT. Of the eff European Hand, and firfi of. Hee as 


lie near Great Britain. 


He Tuosr on the north are Shetland and the 
Orkneys. 
2, Thofe on the eaft are Holy: Ifland, Shepey 
Ifland,; and the Ile of Thanet. 
a Thofe on the fouth are Portland Ifland, the | 
Ile of Wight, and Portfea Ifland. 
4. Thofe on the weit are, Lewis Ifland, Skye, 
Mull, Jura, Ila, Bute and Arran, Man, Anglefey, 
and Scilly. . | 


Ud. OF other Bupapeat Mandk, more diftant ue 


Great Britain. 
€ 


1. The Avores, which are nine in ee lie 
weft of England, and are fubjec to va honapl 5 
2. Thofe of Sweden, the principal of which 
are Rugen, Oeland, Gothland, Ofel, and Aland. 

-Thofe of. Penne are Zealand, Funen, 
Langland, Lalané, and Iceland. 

. Thofe of Norway are Carmen, Hitteren, 
Sanien, and Weroy. 

Tyro. How many iflands do you reckon in 
aie Mediterranean i ? Me 
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Puno. There are a great many iflands, which 
are fituate S. of Europe, in or near the Mediter- 
ranean Sea; but the following are moft remark- 


able:—Yvica, Minorca, Majorca, which are E, of 


Spain ; Corfica, Sardinia, lying S.of Genga; Malta, 
' Sicily, lying S. W. of Naples; Candia, Rhodes, 
and Cyprus, S. E. of Natolia. 

In the following table I have arranged a variety 
of particulars, to which you may have occafion, 
in the courfe of your reading, to refer. ‘The third 
column fhews the population of each country, in 
millions: the fourth thews the difference of time 
between London and any other place: thus when 
it is twelve o’clock in London it is one at Naples ; 
but at Lifbon it wants.38-minutes of noon. 


GENERAL SUMMARY OF EUROPE. . 


= 


Difference ci | Mistance and 


NATIONS. 


‘4 Chief Cities. Time from }, bearing from 
. London. London. 
H. M. | Miles. 
|| Sweden , Stockholm. . 1. Oo. By 750 (N. 
Denmark Copenhagen i o 50. B.}] 500 N. 
Norway Bergen o 24. B. 40 N. 
Ruffia Peterfourgh 2: “4. Be iorigo NN, E. 
France Paris | of <9. B.'} "200 S. EB 
Holland Amfterdam o 18. B. | 380 E. 
Germany Vienna 1 5. B.{ 690 E, 
| Pruffia , Berlin /O 9. B.4 s4o EB. 
Spain Madrid o 17. A.| 8005. 
Portugal | Lifbon o 38. A.| 8505.W 
Ital Rome _ a so. B, | 820 S.E 
Turkey ‘Conftantinople 1 58. B.:|°1320°S:E 
Great Britain | London 
_ | Ireland Dublin o 24, A.| 270 NW. 
| Naples | Naples 1. 6. B. i, 890 S, E. 
Hungary | Buda t49oBs 4), GBA Sx E. 
Little Tartary | Precop i PAN eee GOO) E> 
Greece Athens |< 1. 37. B. | 1260 S.E. 
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Thus have I, my young friend, given-you a 
brief view of the principal ceuntries of Europe: 
his fair portion of the globe is chiefly fituate 
in the temperate zone, the climate of which has 
undoubtedly contributed to the vigour of the 
human frame, and the energy of the mind. The 
chriftian religion prevails throughout Europe, 
except in Turkey, where, however, at leaft one’ 
_ half of the inhabitants are attached to the Greek 
church. It is an allowed faét, that wherever the 
chriftian faith has penetrated, knowledge, in~ 
duftry, and civilization have followed. ‘The two 
grand diftin¢tions are catholics.and_ proteftants : 
the former predominate in the fouth, where the 
paflions are warm, and the imagination liable to. 
be captivated with fplendour; the /stter in the. 


_ north, where reafon and judgment prevail. ‘This 


univerfality of the chriftian religion has been fol- 
lowed by the great advantage of conftituting the 
_ whole of Europe, as it were, into one republic of 
letters, fo that any ufeful difcovery made in one 


_ itate paffes to the reft with celerity, = ~ 


_ The moft ftriking and interéfting feature of. 
‘Europe, is the number and extent of the inland 
feas, juftly regarded as chief caufes of the ex-. 
tenfive induftry and civilization, and confequent 
luperiority of this, to the other grand divifions of a 
Memiobs,  . cey.4) at | oe Bt 

Tyro. I thank you, Sir, for all your informa-~_ 
tion refpecting Europe, and {hall be glad to have : 

{ome idea of the other parts of the world. © me 
_. Puito. This you ‘fhall have, but it mutt be > 
 fhort ; though I am willing you fhould have ast 

‘much inftruction as this fmall tra€t will admit of, 
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DIALOGUE II. 


SECT. I 


Of ASIA. 


TyRo. FS what part of the globe is Afia fituate ? 
Puzo. Afia, though called the fecond, yet in 
many refpeéts is the principal quarter. of the 
globe, lying to the E. of Europe. It extends 
from the equator to 72 degrees N. latitude. 
 ‘Tyro. How is it divided? ‘ 
Puito, It is divided into fix principal parts ; 
viz. 1. Tartary.- 2. China. 3. India.» 4. Perfia. 
_ gs. Turkey. And, 6. Arabia._~Thefe parts, as 
_ well as the chief fubdivifions, are accurately laid - 
down in the map of Afia, which you fee before . 
you, and which you fhould often confult with 
attention. " 


1. Of Independent TaRTARY.. 


'TyRro. How is Tartary fituate? 
Putto. Tartary is bounded on the N. by the 
Frozen Sea, on the E. by the Pacific Ocean, on 
| eg 
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the S. by China, India, Perfia, and the Cafpian 
Sea; and on the W. by Ruffia. This extenfive 
region is. confidered as the feat of the ancient — 
Perfiankingdom. 
Tyro. What are the divifions of Tartary? — 
Puito.: The chief divifions of it are, 1. The 
“barren plains in the north. 2. Great Bulcharia, 
which lies to,the fouth of the Argun mountains. 
And, 3. The provinces of Sogd, Balk, and Gaur, 
which are fouth of the Ak-Tau mountains.— 
_ Samarcand is the capital of Tartary, and the 
he aay rivers are the Jihon, and the Sirr or 
1hor. 
Siberia, now belonging to the Ruffian. empire,, - 
-and Kamtfchatka, are parts of Tartary. 


2. Of the CHINESE EMPIRE. © 


- ~ Tyro. How is China fituate ? : 

Patio. China is bounded on the N. by part 
of Tartary, on the E. by the Pacific Ocean, on 
the S. by part of the Indian Ocean, and on the 
W. by India without the Ganges. This empire 
comprehends China Proper, the territory of the. 
Manshews and Moguls on the N. and W. and 
Thibet. 3 ya 

- 'Tyro. Which is China Proper, and what are 
the chief cities? ; if 

Puro: Itextends from the great wall in the | 
north to the Chinefe fea in the fouth, and from ~ 
the Pacific Ocean to Tibet... The chief cities are — 
Pekin, Nankin, and'Canton. =.) | ear ie ee 

Tyro. What other places are fubje&t to China? 7 
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* Putio. Korea is confidered as.a watt of China, 
and is fubje& to it. So are the iflands between 
Formofa and Japan. ‘The principal ¥ivers are the 
Kiang and the Whango. 

“'Tyro. Which is the territory of Moguls 

Puro. It is included betweed the great wall 
and Siberia, ‘To this belongs the ifland of ec 
_galien. 

 'Tyro. How is Tibet fituate ? 

Puixo. Tibet is included between China and 
Hindoftan, the chief town of which 1 is Patt ; 

Tyro. Where is Japan? 

Puito. The extenfive empire of Japan, the 
Jeffo iflands, and Macao, lie contiguous to China. | 


—_— 


g. Of be 


Tyro. How is India fituate ? > 

Puito. India is bounded on the N. by Tartary, 
.on the E. by China .and the Chinefe Sea, on the 
S. by the Indian Ocean, and on the W. by the 
fame ocean and Perfia. 

Tyro. How is it divided > 

Paro. It is divided into two grand wine ‘i. 4 
India within,’ and India without the Ganges. 
India within the Ganges, or the Great Mogitl’s 
empire, contains Delhi (his imperial feat), Agra, 
Cambaia, Bengal, the Decan, ace Vifia- 
pour, Myfore, and the Carnatic. — 2 
-Tyro. What are the two coats called, and 
what are the chief rivers ?’ 

Puito. The’ weftern coatt. is sealed Mat! ‘of | 
- Malabar, and! the eaftern that ‘of Coromandel. _ 
The two principal rivers are the Ganges and the ~ 
_ Indus. 

ce 6 
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Pyro, Does not a confiderable part of India 
belong to Great Britain ? ¥ e 

‘Puito. Britifh India confifts principally: of 
immenfe territories on the banks of the Ganges, 
of which Calcutta is the capital: of others on’ 
the coaft of Coromandel, of which Madras is the 
capital—of Ceylon and Bombay. © 

Lyro. What is India without the Ganges? 

Puivo. India without the Ganges confifts chiefly 
- of Pegu, Tonquin, Laos, Cochin-China, Siam, 
Cambodia, and Malacca. ‘This is called alfo the 
- Birman Empire. ‘The Birmans are feparated from 
the Hindoos only by a very narrow range of 
mountains, but the manners, habits, and difpo- 
fitions of the people, are totally different. The 
Birmans are irafcible and impatient; but the 
Hindoos are celebrated for patience, mildnefs, 
and humanity: hats es 


4. Of PERSIA. — 


Tyro. How is Perfia Gtuate? : re 
. Puno, Perfia is bounded on’ the N. by the 


_ Cafpian Sea, on the K. by India, on the S. by the 


¢ 2 


by Afiatic Turkey. > 

. .» Pyro. How is it divided? 

 Puito. It is divided into eaftern and weftern: 
~befides the provinces bordering on the Cafpian 
Sea, which affert a kind of independence. | If{pa- 
han, the capital, is about twelye miles‘in circum-. 
ference, ‘leffliz and Gombroon are confiderable 
towns, . ; z | mo hiad 


Perfian Gulf, and Indian Ocean, and on the W. 


—_ 
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| 5. Of Turkey in ASIA. 
3 _ Tyro, How is Turkey in Afia fituate? 
“Paizo. Turkey in Afia (including Arabia) is 

bounded on the N. by the Black Sea, on the E. 
by Perfia, on the S. by part of Africa, and part of 
the Indian Ocean, on the W. by the Red Sea, the. 
Mediterranean, and the Archipelago. 
-\ Tyro. Of what does it confit ? ; 

Puito. It contains Natolia, whofe chief city | 
is Buria; Syria, or the ancient Canaan, whofe | 
capital is Aleppo ; Diarbecker, whofe chief city is 
Bagdat ; Turcomania, whofe capital is Arzerum ; 
_ and Georgia, whofe metropolis is ‘I’ effliz. 

Tyro. By whom is it inhabited? mae 
- Puito. This vaft country is inhabited by 
Chriftians, Mahometans, Jews, &c. but is chiefly 
under the Ottoman yoke. ‘The principal rivers in, 
Afiatic Turkey are the Euphrates and the Tigris. 
‘The chief mountains are Taurus, Ararat, and 
Libanus. ; | | 


6. Of ARABIA. 


_.Tyvro. How is Arabia divided? . | 
Puino. Arabia is divided into, three parts, 
Arabia Stony, Arabia Defert, and Arabia Happy. 
The fir/? is a {mall province north of the Red Sez}); 
between Egypt and Paleftine ;, the chief town of 
which is Suez. . The /econd is the middle portion 
of the country, the inhabited parts of which lie 
on the borders of the Red Sea; the chicf towns 


: 38 | cE a a 7 
of thefe are Mecca and Medina. The third, or 
Arabia Happy, comprifes the fouth-weft part of 


_ Afia. : . 

..-Puito. Afia was anciently the feat of the 
famous Babylonian, Affyrian, and Perfian empires ; 
the foil of a great part of this divifion of the - 
globe is extremely fertile; there are in other © 
parts all» the varieties from that to the moft 
barren, and it is as varioufly cultivated. The 
* people have unequal degrees of induftry ; and it 
has been remarked, that their activity ee | 
‘as their fituation approaches the equator. It is 
\» generally agreed, that the population of the 
.eatth began from ‘Turkey, and that country ap- 
pears admirably fituated for the purpofe. In Afia 
_ Jefus Chrift was born, and fpent an aétive life in ~ 
endeavouring to reform and fave the human race. > 
~' Tyro, In what ftate are the fciences, arts, 
religion, and languages of ‘Afia? i i 
Puito. The natural abilities. of the Afiaties are 

in general good, but by no means well improved ; 
_confequently literature and the {ciences are in a. 
“much lower ftate than in Europe. It fhould, 
_. however, be obferved, that fome parts of Afia. 
were. anciently diftinguifhed by their fuperiority 
-.. in knowledge; and many ufeful arts had their. 
rife-in Arabia and Phenicia. The religion. of 
_ ‘feveral nations in Afia is that of Paganifm, and 
that of almoft all the others is Mahometanifm, 
there being but a {mall proportion of Chriftians 
in this divifion of the globe. Jews are found in 
mott places here, as well as in the other quarters’ 
of the world: “The, government of moft Afiatic’ 

countries is» abfolute»monarchy. » ‘The principal 


the country. | _ ae 
Tyro. Pray give me fome general “a. 


s 


/ 


Abbas 


ti 


aN 


Ra) 
)) Mi 
any 


2 ee! = 
Nicobar si 


[ nN 
ATK id i | 
‘ws A: A 
UMEATSNESARAN EGER 
ue et 


. > J — - 4 ' = ' ors 
111) SL js i (31| a iit ma i | aa 1 a A fm 11 a 
HMA tL Halt rit tLe) 
b ? y, ih 
ee el 


de Pha. Published  : vi kie Ba obinson. Maicrnostcr Kew 1609: 
; . Il 


. 
” 4 fal 


Vay, 
LA; 


(i A 


Lees 7 
Wh Lays 


IIE _ OR SE 


A \ MA) \AY AVM 
2 
(o) 


AVA 


MALAY 


Z 
5 Z Z 
‘ 
, Wy 


VO KQ 
SS OC OS 


AAA VA IS AA, WW 


% 


|o 


i 


Fe te Spd? Py ee te A> be 


' 


WES EUR DBRS NRE TBE PRE ES pe onigene. » 
“ 5 


a OR NSLAY ‘ hap 


languages ecken in Afia are, the modern Greek, 
'Turkifh, ~ Ruffian, ‘Tartarian, Perfian; Avabic, 
-Chinefe, Japanefe, and Malayan. ‘The firit of 
which is ufed in Ruffia and ‘Turkey ; the laft in 
- beyond the Ganges ; and the others i in their 

Give countries. : 


——— 
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SEROUS, 


‘ Of the Astatic Iflands. 


TYRo. ie many iflands are here, and how: ) 
are they fituate ? 3 

Puito. There are a great number, but they 
are chiefly reduced to thefe fix, whofe fituation 
is as follows: 1. Japan Iflands, E. of China. 2. 
The Philippine Iflands, S. W. of Japan. » ‘a /Snhie? 
Moluccas, S. of the Philippine. * 4. ‘The Sunda, 
W. of the Moluccas. 5. The Banda, or Nutmeg 
Iflands. And 6. Ceylon, W. of the Sunda, whofe 
capital is Candia, or Candy. Befides thefe, we 
muft notice New Holland, which lies fouth of 
thefe iflands, and which is three-fourths as large 
as Europe; the Pelew iflands, the Sandwich, and 
the Society iflands, are ate celebrated AmOPE, 

modern difcoveries. . | ‘ 
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DIALOGUE II. _ 


‘SECT. I. 


; Of AFRICA. 


 Trro. How is Africa fituate? 

_ Puro. Africa, the third quarter of the world, 
is almoft furrounded by the Mediterranean Sea, | 
by the Atlantic, Ethiopian, and Indian Qceans, 
and is extended from 35 degrees of S. latitude, 
to ‘about 37 N. Asiaathe : 

' Tyro. How is it divided? , 
Puito. It is principally divided into Egypt, 
Barbary, Biledulgerid, Zaara, called the Defert, 
- Guinea, Nubia, and Ethiopia, -befides iflands. 


a 


t. Of Eayer. 
Tyro. How is Egypt fituate and divided ? | 
Puito. Egypt is bounded on the N. by part of 
the Mediterranean Sea, on the E. by the ifthmus 
of Suez and the Red Sea, on the S. by Nubia, on 
the W. by Barbary and the Defert. 4 ip ng 


‘ 
s 
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~~ Tyro. How is it divided, and'what are the 
principal cities ¢ pei | 
" Putxo. It is divided into Upper Egypt, the 
capital. of which is Sayd; Middle and Lower © 
Egypt. Cairo, or, as it is pronounced in the Eaft, 
Kahiro, is the metropolis of Africa. ‘The other 
principal cities are Alexandria, Rofetta, and Da- 
mictta. ; he 
Tyro. How.is Egypt defcribed ? 
_.Purto. Egypt, though only a narrow vale on 
“both fides of the Nile, bounded by parallel ridges 
of mountains or hills, is by far the moft con- 
fiderable and important part of Africa. 


er 


| 


2. Of BARBARY, 


_ Tyro. How is Barbary fituate ? 4 
| Puzo. Barbary is bounded on the N. by part 
of the Mediterranean, on the E. by Egypt, on 
_the §. by Biledulgerid, and on the W. by part of 
the Atlantic Ocean. ity iva 
» Tyro. What does Barbary include? ) 
Puito. Barbary includes all the nortnern parts . 
of Africa, and is divided into different ftates; as 
‘Morocco, Fez, Algiers, Tunis, Tripoli, and Barca, 
the chief towns of which are of the fame name. 
Tyro. By whom is it governed? Ried 
PuiLo. It is chiefly under the government of 
‘the Grand Turk, and of the emperor of Morocco, 
who is called alfo emperor of Africa, king of 
Morocco, Fez, &c. and Great Xeriff of Mahomet ; 
confequently their religion is Mahometifm. ‘Thefe 
ftates are celebrated for their piracies, and for the 
crpelties with which they treat their captives. 


wae 
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3. BILEDULGERID. 


Trro. How is Biledulgerid fituate? , 
Purio. Biledulgerid is bounded on the N. by 


| Barbary, on the E. by Egypt, on the S. by Zaara, 


and on the W. by part of the Atlantic Ocean. 


4. Of ZAARA, or the DESERT. 


Tyro. How is this Defert fituate, and how far 
does it extend? : . 

PuiLo. Zaara is bounded ‘on the N. by Bile- 
dulgerid, on the E. by Egypt and Nubia, on the | 
S. by Negro Land, and on the W. by the Atlantic . 
Ocean. It extends from the Atlantic to the Nile, | 


and in magnitude is equal to the half of Europe: 
it has its iflands, which are fertile in groves and 


paftures. | 
Tyro. What is faid of the weftern coaft ? 
‘Puito. On the weftern coaft of this continent 
are innumerable tribes of people, fuch as the 
Monfelmines, the Mongearts, &c. &e. About 
N, Lat. 8° is Sierra Leona, a fettlement formed 
by the Englifh, for the civilization of the interior 


of Africa. 


- 5. Of Guinea. 


-Tyro. How is this country fituate, and for 


} what traffic has it long been known? 


Puito. Guinea lies to the eaft of Sierra Leona, 
and contains the-Grain Coaft, the Ivory Coutt, 
the Gold Coaft, and the Slave Coaft. The whole 


.. of this part of Africa is.reforted to by Europeans 


for flaves, with whom they fupply their Wet 


OF AFRICA. ~ 43 


India Iflands. This trade, fo difgraceful to hu- 
‘manity, and fo repugnant to every principle of 
juftice and moral feeling, has at length been 
glorioufly abolifhed as far as concerns this coun- 
try, and it will, we truft, hereafter be known to 
all nations, only as an hiftorical fact. 

Tyro.. What other kingdoms are met with to 
the fouth and eaft? ! 

Puito. Purfuing our tract to the fouth, we - 
meet with the confiderable kingdoms of Loango, 
Congo, Angola, and Benguela ; and in the fouth 
is Caffraria, or the land of Hottentots, which 
extends quite to the Cape of Good Hope. On 
the eafterm fide of Africa are Natal, Sabia, Sofala, 
and Mocaranga.. The coafts of Mozambico and 
Zanquebar are fucceeded by the deferts of Ajan 
and Adel. Beyond thefe is Abyfiniae 


6, Of ABYSSINIA. 


‘Tyro. How is Abyffinia fituate ? “ie 
Puro. It lies W. of the ftrait of Babelmandel, 
and is divided into many provinces, of which the- 
principal are Tigri, Gojam, and Dembea. Gondar 

is the capital. sit me 
4, Of NuBIa. 

Tyro. How is Nubia fituate? 

Puito. Nubia is bounded on the N, by Egypt, 
on the E. and S. hy Abyffinia, and on the W. by 
part of Zaara. The river Nile runs through it, 
and the principal towns known to the Europeans 
are Senaar and Dangola. It is governed by its 
_own independent prince. ‘Their traffic is chiefly 
_to Grand Cairo, - gh “eoinay 


~ 


cay , AFRICAN ISLANDS. 


SECT. It. 


EEE 


Of the AFRICAN Islands, &c. 


Tro. \ V HAT are the principal iflands in- 
Africa?) i ars 
Puito. There are many {mall iflands, but the 
moft remarkable are the following, viz. 1. The 
~Hiland of Madagafcar. 2. Cape Verd iflands. 
3. The Canary. And 4. The Madeira iflands.  - 
Tyro. For what is Madagafcar famous? 
Puito. Madagafcar, which lies E. of Africa, 
is one of the largeft iflands in the world. -The 
face of the country is exceedingly diverfified and 
agreeable. 
Tyro. From what do the Cape Verde iflands 
take their name? geass Paleh i Pe 
‘Puito. The Cape Verde iflands on the weftern 
fide of Africa are about ten in number, and derive 
their name from the beauty of the verdure. The 
are fubje& to Portugal. The two largeft are St. 
Jago and St. Anthony. 7 aE 
Tyro, Which are the principal of the Canary 
iflands ? ; 26s, 
_ Puito. The Canary iflands, formerly called the 
Fortunate iflands, are farther north, the principal 


~ / 
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of which are Teneriffe, famous for its high moun- - 
tain; and Ferro, from which the degrees. of longi- 
tude were formerly reckoned by all nations. 

Tyro. How are the Madeira iflands fituate, 
and for what are they celebrated ? 

Puito. The Madeira iflands are ftill farther 
north, and celebrated for their wine. 

. Tyro. Are there no other iflands? 

PuiLo. There are many of lefs note, of which 
the principal are: Socotora, famous for its aloes ; 
it lies near the ftrait of Babelmandel, and is fub- 
ject to the Arabians. “The Comoro: Iflands, N. W. 
of Madagafcar; Bourbon and Mauritius, to the 
eaft of that ifland. St. Helena, in the Atlantic, 
famous as a place of refrefhment for fhips trading 
to the Eaft Indies. Afcenfion [land is confider- 
ably to the N. W. of St. Helena. St. Matthew is 
N. E. of Afcenfion, and St. Thomas is farther in . ° 
the fame direétion,. lying in the Gulf of Guinea. ~- 

Tyro. Is there any thing remarkable in the 
inland parts of Africa? SP Phe 

Puixo. In Africa there are no inland feas, and. 
only one lake of any great extent, viz. that of 
Maravi.. a ) 

The principal rivers are the Nile, the Niger, 
the Senegal, and Sierra Leona. 

The grand mountains are the Atlas, and the 
Mountains of the Moon. | 
 Tyro. Is not Africa very barren? 

Puito. The furface of Africa is in a great 
meafure compofed of barren moveable fands ; 
but near the banks of rivers, it is very fertile, | 
and may, by the efforts of well directed induftry, 
be made to produce every thing neceffary for the. - 
comfortable fupport of life. In the northern parts 
there are many Arabs, defcended from thofe who - 


ye 


1 ¢ 


«46 AFRICAN ISLANDS. — 


in the feventh century made great and extenfive 
conquefts in Africa. . i : iki 
Tyro. What is the trade carried on in Africa? 
. Puro. There are feveral forts on the coafts of 
Africa, at which the Europeans carry on trade. 
The coaft of Guinea is notorious for the flave 
trade, which ftimulates the princes of the adjacent 
inland nations to wage the moft favage and almott 
perpetual warfare with each other; the unfortu- 
nate prifoners of either fide, being the objects — 
of that diferaceful traffic, for whom formerly: 
Europeans, and particularly merchants of our own | 
country, bartered the moft trifling manufactures. . 
The flaves thus obtained, or fometimes ftolen, 
are carried to the. Weft Indies, in the holds of | 
fhips, where they endure the moft exquifite tor-'” 
tures arifing from clofe ftowage, from exceffive 
heat, and thirft. The fouthern inhabitants of | 
Africa, or the Caffres, are faid to be honeft in 
their dealings, and hofpitable to ftrangers. 
Tyro. What do you fay of the arts, the go- 
vernment and languages of Africa? © 
Paixto. None of the liberal arts and {ciences 
are to be found in modern Africa; though Egypt, 
Kthiopia, and part of Barbary, were anciently 
famous for the {kill and refinement of their inha- 
bitants ; the two former places had their prefent 
names, and the latter was called Carthage.—In 
moft parts of Africa the government is monarchy. » 
The chief languages are Coptic, Modern Greek, - 
-and Arabic. 7 | pike 
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DIALOGUE Iv. 


SHG Tel, 


Of AMERICA. — 


Tero. Ld OW is America fituate ? . 4 
PuiLo. America, called the 4th ‘or laft grand 
divifion of the world, is fituate weftward on the 
globe. ~ Lae 

Tyro.- How is it divided? 

PuiLo. It is divided into two principal parts ; 
one called North, and the other South America. 
And accordingly I have drawn two maps, one of 
the former, and the other of the latter; which 
will give you fome general ideas of this extenfive 
quarter of the globe. 


I.—Of NORTH AMERICA. © 


Tyro. Of what principal parts does North 
America confift > | | 

Puito. North America, which is feparated. 
from South, by the ifthmus of Darien or Panama, — 
includes the poffeffions of the Englifh in the 
north ; the United States in the middle ; and the’. 
Spanifh pofleffions in the fouthern part. “I 


48 } OF NORTH AMERICA, 


Tyro. Are the Britith poffeffions of confider- 
able extent ? | | | 
Puio. They include Upper and Lower Canada, - 
Nova Scotia, New Brunfwic, the ifland of Cape 
Breton, and Newfoundland. | 
Tyro. How are the United States fituate ? 
Puito. They lie to the fouth of the Britifh 
dominions, and are divided into northern, middle, 
and fouthern. ‘The northern ftates are Vermont, 
New Hamphhire, Maffachufets, Conneticut, and 
Rhode ifland. The middle are New York, New 
Jerfey, Pennfylvania, Delaware, and the territory 
‘en the north weft.of the Ohio. .The fouthern 
ftates are Maryland, Virginia, Kentucky, North 
Carolina, Georgia, and the country fouth of © 
Kentucky. ee | | 
-Tyro. Which are the chief cities? ise 
Puito. The chief cities are Wafhington, the 
capital; Philadelphia, New York, and Bofton. 
Tyrro. Of what do, the Spanifh poflefiions 
confit? | 
~Putio. Of Louifiana, Eaft and Weft Florida, 
- New Mexico, and'Old Mexico, called alfo New 
Spain. Befides thefe, very confiderable tracts of — 
country are ftill inhabited by the native tribes, 
who are independent of every foreign power. 
- 'Thefe are Greenland, Labrador, the regions about 
‘Hudfon’s Bay, and thofe nations on the weftern 
coaft lately difcovered by Sir A. Mackenzie. 
~ -“yro. Aresthere no rivers nor mountains. in 
onrth America? t Lath vit. 
| Putro. Yes; the rivers in this continent are a 
srand and prominent feature of it, of which the 
rincipal are the Mifliffippi, the Ohio, and the 
t; Lawrence. ‘The moft celebrated range of 
, | . wo rohieg direc 
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mountains is the Apalachian, which runs through 
the territory of the United States. : 
- Tyro. What is North America chiefly cele- 
brated for? Thy 

PuILo. For its lakes, which are unqueftionably 
the grandeft in the world, and might with pro- 
priety be denominated inland feas: the principal 
of thefe are lakes Superior, Michigan, Huron, 


Winnipeg, and the Slave Lake. -_ 


Of SOUTH AMERICA. 


' Tyro. Of what does South America confit? 
Puizo. Itis, as you fee in the map, an im- 
menfely large continent, and is ufwally divided into 
the following parts: Terra Firma, Guiana, Ama- 
zonia, Brafil, Paraguay, Patagonia, Chili, and Peru. 
Tyro. I fee Terra Firma is connected with the 
ifthmus of Darien. ~- Oh oN 2 
Puito. It is; and by examining the map, you 
will eafily obferve how the other parts are fituate. 
South America has no inland fea, but the rivers 
Amazons and La Plata are celebrated as the 
largefl in the world. The mountains, particularly 
the Andes, which follow a tract of nearly 5000 
miles, are the loftieft on the whole face of the 
globe. | hs i ra tet 
_ Tyro. To whom do the refpective parts of 
South America belong?) $0, 
‘Puito. Terra Firma, Peru, Chili, and Paraguay, 
belong to the crown of Spain; Brazil, which is 
nearly as large as all thefe together, belongs to » 
the Portuguefe; Guiana belongs partly to the 
Dutch, and partly to the French ; Amazonia is' 
but little known to'Europeans, and Patagonia is’ 
inhabited by favage Indians, whofe gigantic ftature _ 
has been long noticed by our navigators. _ > 
| D 
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SECT. I. 


et ‘ 7 } : ; . 
Of the AMERICAN Vanes and New el 


Tuyo V \ HAT: are the ’ principal Iflands of 
America? . 

_ © Pxtrto. In the north are, . Newfoundland, 
famous for its cod fifhery. 2. Cape Breton, lying 
~ between Newfoundland and Nova Scotia.. 3. Long — 
Ifland, nearly oppofite to New York. And 4.'The 
‘Bermudas, celebrated for cedar wood, and for the 
igen verdure of their trees : ‘they lie in about 
a north peeves Next to thefe are the - 


o 


4 ee a WET INDIA ISLANDS. 


eo, ‘How are they fituate, and to whom do 
_ e ahey belong? 
4 - Purto. Thefe extend in a fort of bow fede 
_- . the coaft of Eaft Florida ‘to the river Oroonoko 
in South America. Cuba, St, Domingo (called 
~alfo Hifpaniola), ‘Jamaica, and Porto Rico, are 
; the moft conf veal Cuba and Porte Rico, are | 
_ Spanith; Domingo, French, unlefs it be regarded 
as independent; aid Jamaiva i is the moft important 
of the Englith Weft India iflands.—North of St, 
fae and eva are the Rohan. or ae 
“lands. ea ig 4 . ji Sr Bee 
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-‘Tyro. What do you mean by the Caribbees, 
and by the leeward and windward iflands ? 


Puito. The range of iflands from Porto Rico » 


to the fouth are called the Antilles, or Caribbees, 


which by mariners are divided into the windward 


-and leeward iflands. The leeward extend from 


= | 


‘tinique, Guadaloupe, St. Lucie, and Tobago. 


“St. Bartholomew belongs to the Swedes, and 
 Enftatia to the Dutch. ° | ‘ae 
Tyro. What is the chief produce of thefe - 


Porto Rico to Dominica, and the windward begin 


with Martinico, and end with Tobago. 


_ Tyros To what countries do theie belong? 
PuiLo. Thofe belonging to Britain are, Bar- 


‘badoes, the moft eafterly ifland, Antigua, ‘St 
_ Chriftopher’s, St. Vincent, Dominica, Grenada, 
‘ ~&e. : 


'. The principal French Caribbee iflands are Mar- 
The Danes pofiefs St. Croix and St. Thomas. 


iflands, and how is it cultivated ? 


Putto. Sugar is the grand produce of all the: 


AMERICAN ISLANDS. oy 


, eed ce 
ten: bens ¥ 


Weft India iflands. This article is cultivated by | . ; 
flaves purchafed in Africa, and fold in the' Welt 
_ Indies like cattle, to the difgrace of KFuropean (7: 


_ 


merchants. 


| Tyro. Which are the Falkland and Gallipago’ 
iflands? ~ . 
Purto. The Falkland Ifles lie near the Strait of - 


_ Magellan ; and Terra del Fuego, an inhofpitable. 


and barren region, is feparated by the fame ftrait. 
from the continent. ‘The.Gallipago iflands are | 

near the equator ; and the Pearl iflands lie in the - 
bay of Panama. GLb. gO 
_-Tyro.’ Give me fome general account of 
America, re , 3 2S 


ay . Db‘ 2 


| Rae eee — atten 
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~ Paito. America was difcovered in the year 
1492, by Chriftopher Columbus, a Genoefe. He 
landed firft in one of the Bahama iflands. The 
vait extent of this continent from north to fouth’ 
occafions almoft every poffible variety of foil 
and climate. It is generally fertile, and South: 
America produces prodigious quantities of gold 
and filver, with many valuable jewels and ufeful 
drugs. In the united States, and the Englith and 
jpanifh colonies in North America, the inhabi- 
ee are chiefly defcended from Europeans, and,’ 
of courfe, in many refpeéts, equal to their bre-» 
.-thren on the eaftern continent. In the South 
American Spanifh colonies, ot, as they are called, 
audiences, 18 a greater number of original inhabi-: - 
ants, who are generally in the moft abjeét flavery _ 
to the Spaniards. In the independent ftates, the 
Indians live in a favage ftate, and. are, particu-. 
larly thofe of North America, remarkable for the 
attonifhing fortitude with which they ‘bear the’ 
mott exquifite tortures conftantly infli€ted on pri-- 
foners taken in war. ) ar 


NEW DISCOVERIES. — 


. Tyro. Can you relate to me the principal mo-_ 
dern difcoveries in geography? ie Ge ee 
 Puito. Of late years feveral voyages have» 
been performed round the, world, particularly by « 
the celebrated Capt. Cook; and, in the courfe o: 
thefe, fome new iflands have been difco 
and the coafts of others more perfectly exp ae 
The principal of thofe newly difcovered are, 
Otaheite, the Society lands, Oheteroa . 
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NEW DISCOVERIES. te° 


Prendly Iflands, the New Hebden New Cale- 
donia, the Marquefas, the Pelew Iflands, and the 
Sandwich Iflands ; at one one of the latter, called 
Owhyee, Captain Cook was unfortunately kal led, 
Feb. 14, 1779. - 
_ Thofe more perfeétly explored are, New Gui- 
nea, New Zealand,’ and New Holland. Mats 
latter is, by much, the largeft ifland in the world ; 
on “the “eaft coaft of which, called New South 
Wales, is Botany Bay, the place to which the 
conviéts from Great Britain are now tra poa 
Diftant from London 10,500 miles S.E. 


‘Thus have I given you as complete a view of » 


Geography as I could in fo narrow a compafs; 


and I hope it will be fufficient to excite bak Be 


curiofity, and qualify you in time for underftan 


ing thofe authors that have treated more are | 


~and particularly on the fubjeét. 


ie 


THE following Table-you will find of great ufe, 


as well in working problems on the globes, as alfo 
in your general reading ; and the places being ar- 


ranged in alphabetical order, they will be ealy, of 
reference. JI.will give you an inftance; in the » 


newfpaper you meet with a fact that happened. at 
Modena, you do not recolle& where Modena is, 
look to the Table, and you find every thing to 
enable you to confult your ee or globe with 
; advantage. 
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A TABLE 


oF THE 


LATITU DES AND LONGI TU DES, 3 


(In Degrees, Minutes, and Seconds,) - 


OF THE 


PRINCIPAL PLACES ON THE EARTH’ S SURFACE, 
2$- Str 


Names of Places. nents | Sea or Country , ea ia i ba 
Abo Europe Vinland 50° GNA at agra e. 
Agia Avia | India 26 43 oN pe 44 OE, 
Aleppo Afia | Turkey 36° 1 25N| 3% °1000 E. 
Alexandria Africa | Egypt 31 rr 28N4 30 10.22 E. 
Algiers Africa | Algiers 
Amiens Europe| France 
' Anifterdam Europe | Holland 
-Amfterdam Ifle|'Afta, | Pacific Ocean 
; Antigua, |Am. | Caribbee Sea 
| Archangel | Europe | Ruffia 
' Athens Europe + Turkey 
js Avignon Europe | France 
ie ; Babelmande] | Africa | Abyffinia 
ee F Babylon’ Afia | Mefopotamia 
Bi: i Bagdad -|Afia. | Mefopotamia 
Ny Baibadoes ~}Am, | Atlantic” 
ey Barcelona Europe} Spain 
Batavia Afia | Java 
Berlm Europe| Germany 
‘Bermudas Am. | Atlantic 
- | Bujadut Cy Africa | Negroland 4 
+ Botton Am. |New Englanc}42 22 NV. 70° 59. 
4 Botany Bay Afta | New Holland 340 oS. 2X) oT 
‘| Breflaw Europe | Silefia ~ 
at Brett Europe | France 
| Cairo Africa | Egypt 
} Calcutta © - | Afia. | India 
“Candia (fle) | Europe} Mediter. Sea 
| Canton ‘| Afia China 
Covet Amer.) Guiana 
Ceylon, Ss -| Afia | India 
4 Cochin’ - | Afia | India 
‘| Conftantinople | Europe | Turke 
Cracow | Europe | Polan 
Cyprus » |Afia ‘ Syria 
“Dantiwick _ Europe ' Poland 


* - 
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LATITUDES AND LONGITUDES. 55 


Names of Places ieee | sea or Country| Latitude. Longitude. — 
Dublin Europe| Ireland 53° ar 117 E | 6% 6". soy Ww. 
Falle Bay Africa | Caffres” 34 16 0S.| 18 gq OF 
Farewell, C. |'Amer:|Greenland |59 33 ON.| 42 42 OW 
Ferro Ifle Africa | Canaries 27. 47 20N) 17 45 50W 
Finefterre, C. | Europe} Spain gat 54 OWN” 9 57 coo 
Florence Europe | Italy 43 46 30N4+1r° 3 30E 
‘Francfort Europe}Germany [49 55 ONJ| 8 35 of 
Geneva Europe} Savoy 46 12 ON| 6 0 OE 
| Genoa Europe} Italy 44 25 ON} 8 566 37E 
St. George, F.| Afia | India 13° 4 54N.)-80 28 45E 
GibAlltar Europe] Spain a0! G 30,N-la 5°. 22 Oa 
Good Hope, C.} Africa | Cafires 33 55 4zB 18 23: 15E 
Goree, Ifland | Africa | Atlant.Oceanji4 4o 17. 25. .07W 
Gottenburgh | Europe] Sweden 57.42 ON.| it 38 45E 
Greenwich Europe| England 51 28 40 N.| co co 09 — 
A Guadaloupe } Amer. | Caribbee.Sea|15 59 30 N.| 61 “48 15 W 
Guernfey Europe} Britith Chan. |49 30 ON.| 2 47. 0W 
Hague Europe} Netherlands {52 4 toN| 4 17:30E 
Hamburgh Europe| Netherlands {53 33 3N.J 10 1 17k 
Hanover Europe | Germany 62) 22 VEIN 19) 4B 05 e 
Havannah” Amer. | Cuba 23. «11 52 N.| 82 (18 30 W 
St. Helena Africa | Atlant.Oceanjrg 55 05.1 5 49 OW 
Europe | Wales $3): 22) ONL 4) gue 
Amer. | Terra.D. F. {55 58 oOS.| 68 13 OW 
Amer.| Atlant.Oceanji3 0 ON] 76 44 30 W 
Amer. | Brafil a2° $4 108.1 42-43 45 W 
Jerufalem Afia | Paleftine J3n- 46 34 N] 35 20 OF 
I{pahan Afia | Perfia 32, 25. 0.N.) 52°. 53..08 
Kiow Europe} Ukraine > }50 27.0 N | 30.27 30E. 
| Kola Europe} Lapland 63. 52.30 N| 33 © 30E 
Ladrone Afia | PacificOcean|j22 2 oOWN.1113 56 oF 
Land’s End _ | Europe] England 50; 4.9) 5. 44.33 W: 
Leghorn Europe| Italy nbd: | 32.00IN. | 1e- fog Re 
Leyden Europe} Holland . |52 8 4oN. 28 oF 
Lima Amer. | Peru 12 1 158.| 56 49 30-W 
Lifbon Europe} Portugal 38 42 25N.) 9 4 40W 
Liverpool Europe | England 53222... O lt 2a ae er 
London Europe| England St. 3b 0 Nob. eva, 
Madeira Aftica | Atlant.Ocean|32 37 qo .N.| 16, 56. o W. 
Madras Afia | India 13) 4.54.) 80-28 qgE. 
Madrid Europe} Spain -. j40 25 18N.j) 3.32 0W. 
Malta | Africa_| Mediter.Sea 135 53 47.N.] 14 23 30E. 
-| Marfeilles. . Europe | France 42) 57 42°81" 5, 20a. 
Mauritius Africa | Indian Ocean |20 9 46 S.1.57 29 158 
Mecca | Afia .|. Arabia ar 40 ON) 41 1.6.0 
| Mexico = Amer. | Mexico 19 25 508.1100. 5 45 W 
Milan | Europe | Italy ABIL Ra Ne OOo ET ie ee 
Modena Europe|Italy ’ 44 34 ON.) 11. 12 308, 
Montpelier Europe | France 43 36 29 N $2, 2.635 
7 Mostreal | Amer. { Canada N bat 
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St Pe AAR ee he kg an so ron ne eh 
Sa or Cotntty | Latitude. Longitude. 


Conti- 
nent. 


| Names of Places. 


| Mofcow ‘|Europe} Ruffia 55° 45'45/N.| 37° 32'45"E, 
1 Munich Europe | Bavaria 4 9 55N. rr go OE, 
| Namur |Europe| Netherlands {50 23 32N.| 4 44 45 E. 
| Nankin Afia. |China 32 4 goM/|118 47 OF. 
| Naples Europe | Italy 40 50 I5N.1 1g 17 30E. 
)} Niagara Amer, | Canada 43° 4 25N179 7 51W. 
| Nice Europe | France 143. 40 47N.| 7. 16 22E, 
_\. | Nootka Sound | Amer, | PacificOcean|49° 36 6N 1126 42 30 W. 
{North Cape — | Europe | Lapland TE. TOYON. 26 57 OE, 
| Oporto Europe | Portugal ‘14% ,10° GN) 8 22° 0oW 
| Parts Europe | France 48 cso r4N} 2 20 oF. 
j Pekin Afia. {China 39 54 13 N.jt16 27 30E. 
Peterfburgh | Europe} Ruffia- 59 55 23N.} 30 39 OF. 
Philadelphia | Amer. | Pennfylvania}39 56 55.1 75 23 30W. 
Prague , Europe| Bohemia 50 5 47Nj 14 24° OE. 
Quebee | Amer. |Canada ° 46 47 20N | 71 to oW. 
, | Quito Amer. | Pen OFS 7 5.7 975 e52 
Refolution, I, {Afia | PacificOcean|17 23,308. j14r: 45 oW |} 
Rhodes — ‘| Afia .| Archipelago 135° 27 ON] 28 acs oF. 
Rome ' {Europe|Italy 4153 54 Nj 12. 29 I5E. | 
‘st-} Sandwich, I. |Afia\ |PacificOcean|17 4tioN.l168 92 oF: | 
bi Sebaftian, C. | Africa | Madagafcar |t2 30 0S.| 46 25 of. 
+ TSenegal Africa |Negroland {I$ 53 ON! 16° 34 30 W. 
Siam Afia \India 14 20 ONsit00 50 ‘OE, 
Smyrna Afia | Natolia 30° 728 oN. 27 beeen. 
‘Stockholm- Europe | Sweden 59 20 31N.) 18 93 55E 
| ] Suez Afiica |Egypt © 29 50 ON) 33’ 27 OE 
i. +P eSutar> * Afia |India 2% -10 ON} 72 22 30E 
fel é Teneriffe Africa | Canaries 28 17 ON 16 go OW. 
‘| Timor Afia {India TO. 23 OS. |123 §9 OF. 
Tobolf{ki Afia {Siberia 58 12 30N.| 68 25) o£. 
-| Tornea Europe | Sweden 65 so 50ON) 24 12 Of, 
‘Trinidad Amer, | Atlant.Oceanj20 15 0S. {126 42, oW. 
Tripoli Africa | Barbary 32. 53 GON} 13 5 ac E, 
Turina Europe |Italy . 45°44 TAN 7 40 ok. 
| Upfal Europe | Sweden 59 5% SON} 17. 38 458. 
| Oraniberg Furope| Denmark $5 AS4. 38 N. 12° 4% 44 FE, 
i Rego my Afia |Tongataboo |21. 4 15S./174 56 24 W. 
aes EL Venice {Europe | Italy 45 26 7Nih12° 22 45E. 
Ba eka Wend ape) Africa |Negroland | {14 43 45N.} 17 30 45 W. 
,.| Verona Europe | Italy © 45 26 7NAyrr 18 30E 
ny) dt Mieona _ | Europe {Germany 43 12 36N.)16 16 22 E 
- 1 St. Vineent, C. | Europe | Spain 37, 3 ON] 8 59 26W 
+ | Wardhus Europe | Lapland 70°22 36N/ 5c 6 45 £ 
ET Warfaw - Europe | Poland 4152! i74ae2e N.| an. fee 
York ©» ~— | Europe! England 5359 ON| 1 6 4W 
York, New, } Amer, | Jertey 40.40 ON| 74. \1r OW 


York M'nfter {| Amer. | Terra del F. 
) Bee sine tae ks 4) gd weviecs me ateg <4 
hs: ae ee ad / iA ) YY. Ae A: Gy Ue. Nao - Bee 
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, SECT. IIL 


_ Of the FIXED STARS. 


Puro. EL AvING fhewn you how to find the 
principal places on the terreftrial globe, I will 
now proceed to point out the method of finding 
the ftars on the celeftial globe. | 
Tyro. The ftars are of different magnitudes, 
are’ they not? | ee 
Puito. As the fixed ftars appear more or lefs 
bright, they are faid to be of the first, fecond,.\ 
third, fourth, fifth, fixth, &c. magnitude; the. 
- fxth magnitude comprehends the leatt ftars which 
can be feen by the unaffifted eye. ° Lei 
Tyro. For what purpofe deo the fixed ftars 
ferve? | : 1 Aes Racers 


Puito. The fixed ftars ferve as points by which - ie 


we may determine the places of the planets. On — 
this account they have been diftributed into con- 
ftellations, or fets of ftars, which from their fupe 
. pofed refemblance to the figures of animals, &¢) 
are called by the names of thofe'figures. ss, 
T'yro. How are they known on the globe? 
Puro. On the celeftial globe the brighteft 
ffar in each conftellation, unlefs it has fome 
' particular name, has generally « Alpha; the next. - 
@ Beta, &c. till the Greek letters are all ufed,, 
and then the other ftars in that conftellation are 
_ marked with Roman or Italic letters. The ftars 
_ are mentioned by the Greek. lettes. prefixed to _ 


-D§ 


~ / <3 


Ss ie FIXED STARS, 


the name of the conftellation, as y Draconis, or 
6 Avietis, &c. There aré alfo fome remarkable 
{tars called by proper names, as Syrius, in Canis 


Major; Aréturus, in Bootes, &c. 
‘Tyro. How am I to find thefe conftellations? 
Puiio. You may confider the ecliptic as di- 

viding the concave face of the heavens into two 

equal parts, called the northern and fouthern 
hemifpheres. ee 
Tyro. But what is the zodiac, and what does 

it contain? < “ 3 , . 

_ Puiio. The zodiac is a zone which furrounds 

‘the heavens extending 8° on each fide of the 

ecliptic. The zodiac contains 12 conftellations, © 

which bear the fame names with the figns of the 

-ecliptic,:and probably coincided with them when 

the names were firft given; but in confequence of 

a retrograde motion which. the equinoétial points: 

have, the conftellations feem to have advanced 

from their former fituations, and the beginning of | 
Aries is now almoft a degree within Taurus when 
-. . referred to the ecliptic.* eee 

-. The following Tables fhew the Contftellations, 

--° ‘and the number of each, including the firft fix 

magnitudes. he fituations with refpect to the — 

- right afcenfion and declination, are alfo inferted: 
to enable you to find them on the globe. —~ 

: ee 4 he 
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CoNsTELLATIONS in the ZODIAC, # : 
1 
i 


Principal Stars. _ 
co] Right: 
= Afcenfion. 


Declination.} 


Taurus Aldebaran 
Gemini Cattor 

-| Cancer 3 
| Leo Regulus ae 9 We 
Virgoy jf peice Vargints ms 


Scorpio |, Antares 
Sagittarius }-- 
re kat U docked oe 


z 
I 

“| 
3 
Aquarius - : 


$ ces, fe 


ene v > SD ts yao ae 
—_ £L« fee Sa Sore. be’ 
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x 
442 
i - ait 
: ; ; ay 
D6 at 
iS z : 8 
Yates 5 i 
Lh : } 

;* ei) is ; 

‘ peg hit 

iti rhein ake st inindenei nents nn ker At . < 

alee . : 
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> OM '- CONSTELLATIONS. 
’ ConsTELLations North of the Zoptac. 


Na, Principal Stars, 
of |. Con fellations, Right | 
Stars} ” | Afcenfion. 


5 Camo ela - 
4 €% Sei Urla Mixer - 
10 Triangulum - 4 
5 Triangulum t 

Minus 

‘61 Mufca > 

67 | Perfeus - 

be Auriga - 
S{Lynx -  - 
MG f 2 rs Leo Minor, ~ 
a Urfa ajor - | 

fIC# eon! “Coma Berenices 
A221 23 ‘Camelopardulus| 
et ie bea epont 


— 


. wiz. Aferion 
i Set Chaka 

fO3 pCorCaroh ° 4-5 
“4 49} Draco > = 
Lack SspBootes 5 = 
Mons Menalus | - j 
'|-Corona Borealis Af /2, 
| Serpens — es SG 
Qt ‘Béreules.i curn }} 
| Ramoet Cer-. 

“paper. O28 
67 “Serpentarius: i . 


five: eae 

e chus © 

‘ Pausae Poni? 

" -atowiki ; - 

{ 8} Scutum Sobiefki 
(24. Ly i ees Estey 

“39°: Volpecula et 

bees Safer. se 
pace ‘Sagitra 

: pay : e. 
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ConsTELLATIons South of the ZoD1IAc. 


_ Principal Stars. 


No. ) 
of Conftellations bo} Right Cis eae 
Srars ee ‘ S A{cémhon: ‘Declination. 


to | Robur Carolinum 
tr | Crater - - - 
8 | Corvus - 
6 | Crofiers - 

4 | Muica - 
tI | Apis Indica 
4 | Cercinus 
36 |. Centaurus 
36 | Lupus - 
12 | Quadra Buclidis 
s,.| Irianguium Aust. 
ters: Ga We 
ee - 
; Corona Aust. 


13 | Pheeniz - - 2 3° 58) 43% 29 S. F 
12} Offcina Sculo. =o AL. Eie 50 aa yO oe 
42 + Eridanus = ‘| Achernar ‘s | 25 38°) 58) 21 Sut 
- {910 | Hydrus- - | = - f3]| 28 30163 oS. 
(ra 80 |,Cetus -.  - | Menkar - | 2) 42 49] 3 105S.> 
14 | Fornax Chemica | - - £3] 45 35130 3058. 
12 | Horologia . = - -. | 4-|. 6% (0 | 43 20'S. 
10 | Reticulus Rhom.} = - 13 63.42; 62. ae 8s 
| 7 | Xippias - - 3 66: S755 “25 mad 
16 | Cela Praxitellis X= Ties A nG8! 25-48! OVS 
25 | Lepus. - - ot fia peor (OL Te > BoB ok 
Pia ae. 10 | Columba Wescht: - oy a Se Oh 34. ee So 
os 63 | Orion - - | Betelgeule >} 1{ 85 O| 7° ON. 
48 | Argo Navis - Canopus - | 1{ 94 49] 52 35S. 
! 29 | Canis Major - Ge ieeen eh rT: 69..-6.7, 16) 25 Sik 
8 | Equuleus Pic. - | - }4] 102 Of 66 oS. } 
30 | Monoceros. - - - }3} 105 6] o —S., 
14 | Canis Minor - | Procyon - |r| 112° 4} § 47N. 
°10 }] Camelion. = 2 - 14] 127. 0.1.74 30S. 
4.| Pyxis Nautica | - - $3128 20 | 33.15 S.f 
7 | Pifces Volans - - 1417134 30:)65 oS.-f 
53 | Hydra - ty BIG 18 EOF: Bares 
| 4 | Sextans- + 46 “Ni 
3 | Machina Poeu-}] ? : 
matia - . CS 
2 
4 
3 
2 
4 
5 t 
3 
1 
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/ 


oe DIALOGUE Vi 


Between Putio, a Tutor, and TyYRo,, his Pupil, 
concerning the nature, properties, and ufe of the 
GLOBES. \ , 3 


, 


* 


Bo aa nia e 


TyRo. i HAT is a globe, of fpheré? 

_ Puizo. A globe, or {phere, is a folid round 
_ body, contained under one furface ; having a point 
: in the middle, called the centre, from whence 
—\ all-lines-drawn to the furface are equal. Halfa 
globe, or fphere, is called a hemifphere. 
-»‘Tyro: How many forts are there? - 

Piro: Two, one. called the terreftrial, or 
__ arthly ; the other the celeftial, or heavenly globe. 
-.'Tyro. What does the terreftrial globe teach 
- Purro. By the terreftrial globe we are taught 
the knowledge of the earth and fea; with the 
fituation of places, their difference of latitude and 
Tongitude ; the fun’s rifing and fetting; the length. 


of days and ‘nights throughout the year, and the 


> true diftance from one place to another. TI 
(ok Mate Creggrap hon. 0) od oe ae 
co. a ae Is the terreftrial globe: an. artifi 
_ prefentation of the earth? 
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PurtLo. It is, having the whole furface of: the 
land and fea drawn upon it, in their natural form, 
‘order, and fituation. The fpindle on which the 

globe turns is called its axis, which in the arti- 
ficial globe is real; in the natural it is only 
_ imaginary. | , 7 
T'yro. What are the poles and the circles ? 
Purio. The two extreme points of the earth’s 
axis are called its poles, viz. north and - fouth. 
The earth is fuppofed to be furrounded with 
feveral imaginary circles, which are either drawn. 
upon the globe, or expreffed by the wooden and. 
brafs work about it. ‘Thefe circles are divided | 
into the greater and lefier. ee 
_ “Tyro, What is the ufe of the celeftial globe? 
-Purto. The celeftial globe not only teaches us 
the fun’s rifing and fetting, but alfo the rifing 
and fetting of the ftars, together with their right 
afcenfion, declination, amplitude, azimuth, lati- 
tude, longitude, and diftance from each other. 
‘This is called aftronomy. Wale Wael ee 
-'Tyro. You will not fay that the celeftial globe 
’ js fo juft a reprefentation of the heavens, as the 
terreftrial globe is of the earth? — BE cag Ra 
Puito. Certainly not: for the ftars are drawn 
on a convex furface, whereas they naturally ap- 
pear in a concave one. But if the globe were 
made of glafs, then to an eye placed in the é 
centre, the ftars which are drawn upon it would 
appear in a concave furface, as they do in the 
natural heavens. ihe. iy Wl RRs 
_ As the terreftrial globe, by turning on its axis, 
-yeprefents the real diurnal motion of the earth, 
fo the celeftial. globe, by turning on. its axis, 


ore prefents the apparent diurnal motion of the 
WS es oe : } i ‘ + ~ Pe 
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SECT. Ti: 


\ 


A further Defeription of the GuoBEs, with the great 
Circles and Appendages. belonging to them. 


rT ; 
Treo. War do you mean by the great circles. 
of the {phere ? . ee 3 
PuiLo. Great circles are fuch as cut the globe 
into two equal parts, paffing through the centre ; 
all fuch as do not cut the fphere into two equal 
parts, are called leffer circles. , 
_. . ‘TyRo. Pray how many great circles are there? 
___ Puino. 1. ‘The Equator, or Equinodtial. 2. 
‘The Ecliptic and. Zodiac. 3. The Brazen Meri- 
dian. 4, The Horizon. And 5. The Colures. 


4] 


~ 


ot. Of the Equator. 
‘Tyro. What is the equator, or equinoctial ? 

~ Putuo. The equator on the terreftrial, or equi-- 
~nottial on the celeftial globe, is a line, or circle, 
that cuts the globe into two equal parts, called 
_. the northern and fouthern hemifpheres, whole 
_ poles are thofe of the world, dividing the N.°. 
from the S: It is divided into 360 equal parts, 
called degrees, beginning, on the celettial'glot 
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at the firft meridian (or fign Aries), and is. marked 
‘from 1 with 10, 20, 30, 40, &c. to 360, quite 
round, The firft meridian on the terreftrial globe 
was formerly fixed at the ifland of Ferro; but 
now almoft every nation fixes it at or near its 
own metropolis. per 3 
Tyro. But there are other figures on the 
lower edge of the equator on the terreftrial globe; 
are there not? . 1g 
Puito. On moft globes the degrees on the 
equator are alfo marked from the meridian of | 
London, with 10, 20, 30, &c. to 180 degrees to © 
the right hand, or E. and, in like manner, towards 
the left hand from Londen, with 10, 20, 30, &e. 
, to 180, W.: | ! (a 
Tyro. And pray what is the ufe of this? 
Puito. The degrees on the equator fhew the 
longitude of any place, either. EK. or W. from 
the firft meridian. On the celeftial globe the 
upper line of figures on the equinoétial fhews the 
right and oblique afcenfion of the fun, or any ftar. _ 


2. Of the Ecuiptic and ZopIAC. 


Tyro. Which is the ecliptic? ees ing aan 
~ Puro. ‘The ecliptic is another great circle of — 


the fphere. It cuts the equator inthe two points 


Aries and Libra, making an angle at each point of 

23 degrees, 30 minutes, which is its farthermoft, 

of utmoft extent, either N. or S. from the equator, 
as you will fee more plainly hereafte.. = 
(2 emee What’ is the zodiac Bias hays te aie 


.. Patio. The zodiac is a broad imaginary circle, 


ich extends itfelf about.eight degrees on each _ Ri 


\ 
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‘fide of the ecliptic, and is that which contains the 
12 figns. In this. the planets perform their re- ~ 
volutions. ‘The line in the middle of the zodiac © 
is called the ecliptic. It is called alfo the fun’s 
path, or way. But in aftronomy, it is that circle 
or path which the earth would deferibe to an eye, 
placed in the centre of the fun. 
Tyro. Pray, Sir, tell me in what manner the | 
ecliptic is divided, for, 1 think, I-have fome — 
notion of it. 

Puito. The écliptic (like the equator) is di- 
vided into 360 degrees, but not numbered from 
1, 10, &e. as the equatoris. Itis divided into 
12 equal parts, containing 30 degrees each, which 

“are called figns, and have different names and 
' characters. | 

Tyro. Pleafe to let me HAS co them. 

Purtio. I will; and you fhould get the names 
of them by heart, and the charaéter belonging to 
besa! 19 as to wires them at firft fi ight 


Tee ane ak The SiGNs. 
Sean ae _NoRTHERN. SIGNs.* 
* Aries. Pirie: Gemini. ~ Cancer. Leow Virgo. 


apie aie FRR IMEI 87 . ® 
: | SouruEnn. ip tie: Ice a 
ibra. Scorpio. - Sagittarius, Capricor nus. Aquarius. Pisces, 


pall Ce, wer ne #3 


P o * Take Noten, the firft fix are called the Maris eve the. ey 
~~ the Southern Signs; and you are to. obferve which are oppofite 
C to each other, as V7 is oppofite to &, f to I. &e.. for it will | 


lew yoa the different times and feafons of the ee aa 
“really ‘when deal come to econ any asia fe. 
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- Tyro. I will obferve what you fay ; but pleafe 
to tell me the fignification of their names. ._ 
Puro. It is of no great fervice ; however, here 
they follow: Aries y, or the Ram; ‘Taurus ¥ the 
Bull; Gemini m the Twins; Cancer os the Crab; 
-Leo 9 the Lion; Virgo m the Virgin; Libra + 
the Balance; Scorpio m the Scorpion; Sagitta- 
rius # the Archer; Capricornus yp the Goat) 
“igh w the Waterbearer; and Pifces % the 
ifhes. é | 
Tyro. Pray, Sir, inform me why the ancient 
aftronomers affixed fuch images as the Ram, the 
Bull, &c. to the 12 figns of the zodiac. — ee 
-Puiro. It is not eafy to give a pofitive anfwer 
to your queftion; but there is great reafon to 
{uppofe that they were placed as hieroglyphics 
of the feafons of the year, alluding to the annual 
courfe of the fun. $3 . Ute OEE 
Thus, Aries, Taurus, and Gemini, reprefent 
March, April, and May, the {pring quarter of the 
year, when lambs, calves, and goats, (the latter 
generally bringing forth twin kids) are produced. 


Cancer, the Crab, which creeps both ways, 


reprefents the increafe and decreafe of the fun’s — 
declination, to and from the fummer folftice, in 
June. | | ‘sae a 
Leo, the Lion, intimates the raging heat of the | 
fun in July, which the ancients compared to the’ 
-_ furious nature of that fierce animal. ety 
Virgo, the Virgin, with a fpike or ear of corn _ 
in her hand, properly reprefents Auguft, when 
the Harvelt of the cutthis ripessio os eiehi ie 
Libra, the Balance, is difplayed in September, 


to intimate that the days and nights, at the au- eg 


* tumnal ¢ 


quinox, are equal in all parts of the. 2 
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Scorpio, the Scorpion, a noxious animal, is 
placed as the hieroglyphic of October ; -becaufe 
at that-feafon, difeafes of various kinds were fup- 
-pofed to rage. : i 
Sagittarius, the Archer, marks November, as 
the proper time for hunting. A 
- Capricornus, the Goat, by its climbing up the 
rocks, is placed as an emblem of December, when 
the fun, at the winter folftice, begins to afcend 
again towards the equinoétial. . 
Aquarius, the Water-bearer, with his urn, re- 
prefents January, when rains are frequent. : 
Pifces, the Fifhes, are emblems of the fifhing 
feafon, which begaa in the Nile during the month 
of February. | 
_. N.B The-ecliptic cuts, or interfe&ts the equa- 
tor, or equinoGial, at the two points, or figns, - 
Aries » and Libra #, viz. on the 21ft of March, 
and the 22d of September, N.S. on which days 
the fun is in the equator, and the days and nights 
are then equal to all the inhabitants on the globe, 
as you will plainly fee hereafter, 


ve 


3. Of the BRazEN MERIDIAN. 
Tyro. What is the Brazen Meridian? 

-.. Purto. The Brazen Meridian is another great 
- eircle, which divides the globe into two equal — 
parts, called the eaftern or weftern hemifpheres. 
dt is reprefented by a thick brafs hoop, which 
-* furrounds the globe, from N. to S. and divides. _ 
the. equator into two equal parts, viz. the E. and 
- -W, and is that on which the globe itfelf is hung, 
'er.turns round upon its axis. “3,90 om 8 
_» Pyro, How is the brazen meridian divids 
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Puito. Like the equator and ecliptic, into 360 
degrees ; but with this difference, it is divided 
‘Into four nineties. | 
‘T'yro. In what manner, pray ? 
Puito. Frem the equator towards the N. aud 
S. pole, the meridian is marked with a cypher 
over the equator, thus (0), and on each fide, with 
TO, 20, 30, 40, 50, 60, 70, 80, and go, which 
ends in each pole. ‘Then again, from each pole 
to the equator on the other half of the meridian, 
is marked 10, 20, 30, 40, &c. to go, which ends. 
in the equator. et : 
Tyro. Then I plainly perceive by this, that as 
many degrees as one pole is elevated or raifed,. 
fo many degrees will the contrary pole be de- 
prefled. . | hth. 
_ Pxuito. Your notion is very juft. Eee 
Tyro. But pray what is the principal ufe of 
this circle ? RE RAN so 
Puito. The graduated edge of the. brazen- 
_ meridian fhews the latitude of places, and their. 
difference of latitude, either N. or S. from the: 
‘equator: for the latitude of a place is the fame. 
as the elevation of the pole above the horizon,—. 
That is, in whatever figure the horizon cuts. the 
_ meridian, fo many degrees is the pole elevated, _ 
which is equal to the latitude of the place, as you _ 
_ will more plainly fee, -when we come to fpeak of . 
Jatitude and; longitude. t)'.- i854" tonawk WH ee 


4. Of the Horizon. i . & ay 


i. Tyro. What is the horizon ? Sealhiont sie es 
_, Puzo. The horizon is that great circle which 
divides the heavens and earth into two equal: 


as dn 


{Xe 
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parts, one called the upper, and the other thie 
lower hemifphere. ‘There are two forts, the one 
called the fenfible or apparent, the apes the 
_rational or real horizon. 

‘Tyo. What is the fenfible horizon: ‘ | 

Puito. The fenfible horizon is that which 
divides the vifible part of the heavens from the 
_invifible, and is that great circle which we fee all 
-reund us (ftanding upon any hill, or at fea) juft 
in the points where the heavens and earth feem 
to meet, or to be joined together. 

Teno: What is the rational horizon ? 

*Puito. The rational horizon is that which 
_ paffes through the centre of the earth, and divides 
it into the upper and lower hemifphere. 

&s> This rational horizon is reprefented by: 4 
that broad wooden circle lying with its face up- 
wards, having two Keel cut in it, one in the 
IN. and. the other in the S. part, in which the 
Brazen Meridian may be moved up or down at 
-pleafure. 


oTyrRo. Pleafe to give mea farther defeription 
of the horizon? © 
“Purto. If you cufe Mr. Jones S globes, the hd 


es 2 rigon plate will contain on its furface five circles. 


NS 


t , Hetouph out the year. ' 


“1. The circle fay? is next the globe fhews the 


"amplitude. 


_ 2. The fecond iy is that of azimuth, &c. 
» Lhe ‘third circle contains the thirty-two 
_ points of the mariner’s compafs. 
4. The fifth circle is the ecliptic, and contains 
the marks, names, and peace of the twelve figns 
of the zodiac. ee ae 
-'5. The fourth is that of the months and days 


ha 


~ 


4 
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Tyro. Sir, I thank you kindly. Pray tell me 
now the ufe of the horizon. 

Puito. The horizon fhews the rifing and fet- 
ting of the fun, length of days and nights; alfo 


the rifing and fetting of the ftars in any latitude, 


- together with the azimuth, amplitude, almacan- 


ther, &c. of the fun, or any ftar, and the point 
they rife and fet upon, &c. The explanation of 


thefe terms we mutt defer a little longer. 


— 


\  \ 


5, Of the Conurss. 


TyRo. Pray what are the Colures? 


Putto. The Colures are two great circles, - 
cutting the equator at right angles, and paffing 


through the poles of the world. | 


The Solftitial Colure is that great circle which. 
pafles through the firft degrees of Cancer and- 


Capricorn, fhewing winter and fummer. 


_ The Equinotial Colure paffes through Aries 


and Libra, and fhews the {pring and autumn. 


And now, having given you a full defcription | | 
of the great circles, I propofe to defcribe the . 


leffer, and fhew you more of the nature of the 


globe, and the appendages belonging to it, — © ee 
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_ DIALOGUE VI. | 


| | ‘ | 
Concerning the leffer Circles of the Sphere, commouly — 
called Parallel Circles. ; 


ANS Dok wae 


TyRo. ii) HAT do you mean by the leffer, or — 
arallel circles? : | a cmaes Be 
Puito. All fuch circles as do not divide, or cut © 
‘i the globe into two equal parts, but that cut off © 
~~ any fegment, lefs than the half; are leffer circles. 
- 'f'yvro. Why are they called parallel circles ? 
a ens Puito. Becaufe they are parallel every where — 
'> to the equator. pote eae ol 
"Tyo, Pray tell me the names of the leffer — 
Ra Srreles ot Siogorg Le con a soi Sal) ae 
-Puito. They are the tropics and polar cireles. | 


e 


- 


‘ 


‘a. Of the Tropics. 
__ 'T'yro. Pray what are the tropical circles ? ) 
+ Prito. Look for the fign cancer on the globe,” 
and you will find a circle drawn with a double, or 

” -. dotted line, round the globe, parallel to the equa-_ 

tor, which is called the northern tropic, ort: opic 
of cancer, being 233.degrees’ from the eq itor 
northward, fhewing the fun’s. greateft ne 


fin Fut (y 
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_ declination. Then looking for the fign Capricorn, # 

you will find the fame fort of circle, which is 

Called the fouthern tropic, being alfo 232 degrees. 

from the equator, and fhewing the fun’s greatett 
fouthern declination, ordepartute from the equi- 

| noctial. ee ; 


} 


2. Of the PoLtar CIRCLEs, 


T'yro. Which are the polar circles ? 
| _ Puito. They are two fmall circles, 23% degrees 
_diftant from the poles, drawn alfo with double 
‘tines: that on the N. is called the arétic circle, 
- and that on the S. the antarétic circle. oe 
| Tyro. Pray what is their ufe, or what do we - 
learn from them?’ — Picea alah tial ens | 
| Puro. All thofe inhabitants that live under | 

thefe lines have their longeft day juft twenty-four 
hours long, .and their longeft night the fame. | If 
you go further towards the poles, their days in- 
'creafe, till at the poles themfelves they have fix’ 
months day and fix months night, as you will: 
tind demonttrated in the problems. +) « 
-_ ‘Tvro. Surprifing ! long to fee thofe places, 
having heard of fuch things, but always looked; 
| Upon them asidleytalesis eiiy fj Gi et ve eee 
Puzo. You may depend upon the truth of 
what I tell you, and will foon fee the reafon of 
it. But, now, we will fhew you thgeppendages: 
| belonging to the globes. rah ten a Sie 


. 


il are ' is | 
: a3 Pree) 


Pp AES 5 he 
ae ee 
ot ~ 


H ; 4 sets falda 75 - _e ee 
i ris. La. 3 3) €. r - Sh wd Cl-wsk ee | 


fh captiena 49 
. sw t pe » 

ie 4 Thies : 
“a 


A ' 


9 DESCRIPTION OF THE GLOBES. 
+. ENG Goat WE 2 
Of the Appendages belonging to the Globes. 


Tyo. W HAT do you mean by appendages ? 


Puno. Appendages are a fort of apparatus al 
moveable and immoveable, as belonging to globes; — 


the principal or chief of which are as follow : 


~ 


1. Of the Hour Circre and InpEx. 


ele? 


yy f 
\ 


*  * For the greater conveniency of eleva 
New Difcoveries, many of the modern globe 

the hour circle placed on the furfa n¢ 

brafs meridian, and not on the meridian, as above de: 


? 
é 


Tyro. Pray what is the hour cirele,. and its — 


3 PuILo. ‘The hour circle is a {mall circle of . 
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2. Of the QUADRANT of ALTITUDE. 
. ® 
Tyro. Pray what is the quadrant of altitude ? 
Puro. ‘This is a thin piece of pliable brafs, 
divided into go degrees, anfwering to the degrees 
of the equator, beginning at the lower end with 
(0) and proceeding to 10, 20, 30, &c. till we come 
to 90: at which figure it has a nut, which flips 
upon the meridian at pleafure, and is faftened to 
it by a ferew. — ! : af 
‘Fyro. Pray what is the chief ufe of it? 
Puro. Its ufe is to tell the height of the fun 
or ftars, at any hour, and their bearings; alfo the 
. diftance of places from one another on the ter-~ 
| reitrial globe, &c. &c. &c. - gee 


3. Of the Mariner’s Compass. 
 'Tyro. What is the maiiner’s compafs, and its — 
| ule tis * a aa La 
_. Paizo. This isan, inftrument ufed im naviga- 
_ tion, having the 32 points of the wind marked, or, _ 
drawn on a card, and a needle being touched with 


thi 


_ tefponding points in the heavens, 


.e 4 a P chy fe aap 
= fe ty ta t afi Bie » Re ph: , a x x iad | Gate a2 


H 
B+, ne ese 
; AM are 
Me - oe 
y 
- 
x 


R2 i eae 


1. Oe Pe 


the loadftone, points always northward, or nearly 
fo. This compafs is fometimes fixed in the bot. 
_ tom of the frame, under the centre of the Sinbes 4 
_ for the purpofe of placing the globe in a tight ye week 
_ pofition, viz. fo that the four cardinal points of = — 
_ the horizon may be direéted towards. their cor-° ~~ 
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t 5 ea, 


SECT. Il. 


Concerning the ailora Names of the Sphere, a= 
cording to its di ifferens Pofition or Situation. 


¢ 


/ 


es vee are ia forts of {pheres, 
viz. a parallel, a right, and an oblique {phere. 


~A PARALLEL. SpHeEReE is fo,called, becaufe in 
that the equator coincides, or is parallel. with the 
horizon ; and the, poles are in the zenith and - 
| nadir. 
_~ Tyro. What do you. mean by the zenith and 
; euidie 
Parto. The point in the heavens juft over our 
head, is the zenith, and the oppofite point to ig 
aoe ju under our feet, is called the nae 


; Pr aperti¢s of a parol ssa The inhabitants” 
orate pajallel {phere are thofe, if any, that live 
at: the poles; who have but day and one night in | 
the year, ‘This day continues fix months, while 
othe) fant paffes through fix of the figns of the — 
“odiac ; and the night fix months, while he pafles 
2 ough, ‘the other fix.) The day'to thofe who 
ve at the north pole begins.when the fun enters 
ito ens continues Pl he reaches besa 
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them when it is night with the former, and vice 
verfa. But both enjoy a long continuance of 
twilight, both after the fun has departed, and be- 
fore he appears. - 

‘Tyro. Pray, Sir, what do the polar inhabitants 
(if there be any) obferve with refpec: to the fun, 
moon, and ftars? Pa FAS 

Puito. 1. ‘They fee the fun, for half the year, 
moving continually round above the horizon, in 
a fpiralline, the firft round fkimming the {kirts 
of the horizon; the fecond higher, and fo on, till 
by about go revolutions he has reached the tropic, 
his utmoft declination ; after which, by 90 more 
revolutions, he again reaches the horizon,’ and 
then their long winter’s night begins. i 

2. ‘They fee the moon during their fummer’s 
_day only as a white cloud in the fky; and in the 
winter, during her fecond and third quarters, fhe 


moves as the fun did, round and: round for-a. 
continuance of feveral days without fetting ; being oe 
a fortnight above, and a fortnight under the - 
horizon. ~ Ny aseesaal thy yb din he he a 


3. Lhey can only fee that hemifphere of ftars _ 
between the pole and the equator, the feweft feen — 
by any of the inhabitants of the earth. During 
halfa year they fee none, (the ftars being fwal- — 
lowed up in the fuperior light of the fun), and — 
their view of them is but fhort in the winter’s 
night, -by reafon of the long twilight. ° ‘Forthem: 39 
the ftars never fet, but move in circles parallel to . 
the horizon, keeping always the fame aititude. 
The planets are half their time above, and h al 


ae 
ey 


below the horizon. 


iy bis ae oe ae 
T SPHERE is fo called, becaufe in that 
or cuts the horizon at right angles; 1 


ae a 
2 Ao) ae s 
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oles will. lie,, or be in. the horizon; ‘and the 4 
equator will be in the zenith-andnadinay gonna 


Properties of a right Sphere. ‘The inhabitants 
of this fphere are thofe who live at the equator, — 
and have their days and ‘nights equal, yiz. twelve 
hours each; becaufe not only the equator, but — 
alfo its parallels, are cut into two-equal parts by 
the horizon... — | Nowe | 

Tyro. How do the fun, moon, and ftars ap~ — 
pear to the inhabitants at the equator i i 

Puito. The fun rifes and fets nearly perpen= | 
dicular, nor can he have more than 23 degrees, — 
zo minutes, either north or fouth aniplitude. He _ 
comes to the meridian with the fame degree of — 
the equator with which he rofe; and hence there — 
can be no afcenfional difference. He is half a~ 
year on one: fide of the zenith, and as much on. =| 
‘ the other; paffing over their zenith twice a years 
+. Vinat the equinoxess® ) 4 i> linia tat Ve cn 
‘With regard to the moon, there is nothing — 
uncommon, or different in her appearances, from _ 
_ thofe in an oblique {phere, except her rifing and ~ 
- fetting nearly in a perpendicular direétion like — 
Rh Sera loc od te bbaclint) Uae Re rau ae 
But here is a glorious difplay of all the ftars in- 
‘the heavens, from pole to pole; all of them | 
rifing and. fetting perpendicular to the horizon, | 
cept the pole ftars, Which lying in the horizon, 
are rendered invifible by the-denienefs, of the at- — 
 gofphere. “The twilight is fhorter in this {phere 

the 1 in any other, for the fame reafon that itis | 
‘fhorteft with us at the equinoxes. 2 5 hv @ 


¥ 


| 


An Ostreve SPHERE is that pofition ( 
‘globe, which all the inhabitants of the 
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cepting thofe at the poles and equator, enjoy ; 
and is fo called, becaufe under it the equator cuts 
the horizon obliquely. | 

Properties of an oblique Sphere. 1. The pole be- 
ing elevated to any degree lefs than go, the axis 
of the earth always makes an acute angle with- 
the horizon. , aa 

2, All the parallels to the equator cut the 
horizon obliquely, and confequently produce an 
inequality in the days and nights, Thefe are never _ 
equal but when the fun is in the firft of Aries and | 
Libra, which happens in March and September, — 
when he moves in the equator, making equal . 
days and nights to all the inhabitants of the earth, | 
except to thofe at the poles, = sf wee 

3. The inhabitants of this fphere, who live . 
without the tropics, never have the fun in their 
zenith, though they may fometimes fee the moon. 
there, on account’of her latitude; but under the 


tropics the fun is vertical once, and to every ; 
place detween the tropics and the equator, itis  =§ ~ 


vertical twice every year. Saar 
4. The ftars rife and fet obliquely in this po- 
fition; and the nearer the obferver is fituated to e 
the equator the greater number of them willbe 
vifible. ‘The length of the twilight islonger or 
fhorter in this pofition, according as the latitude © 
is greater or lefs. ER SR Oa A, cat 
5. The moon, when at full, being always in an 
oppofite ign to the fun, muft} infummer, bein 
the winter figns, and confequently make'a fhort, 
low courfe. Butin winter fhe will move through oy: 
_the fummer figns, making a high, long circuit; 


phe 8 2 Weeds 


of great ufe in that dreary feafon, 


bh 


Ei 
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eS 0s ae te 


Of the different Names of the Inhabitants of the 
| Globe, with refpect to their Situation. 


~ 


, Tyno. OU have already explained to me , 
the three different pofitions of the fphere; pray, — 
what do you mean by the names of the feveral — 
inhabitants ? oe Logit 
Pato, Thefe inhabitants have different names. 
according to the feveral meridians and parallels 
of latitude they lié under, without any regard to 
_ the different pofitions of the {phere. — a 

- .. Tyxo. Pleafe to tell me their different names. 
Puro. There are fix different kinds of inhabi- — 
tants:—1. Antoeci. 2. Periceci. 3..Antipodes. ~ 
4 Amphifcii. 5. Perifcii, And 6. Heterofcii. , 


_ Tyro, Who are the Anteoeci? or a 
«,Puito. ‘The AnTacr are thofe inhabitants — 
that have the fame longitude with us, that is, lie 
under the fame meridian; but they are as far to 
the S. of the equator as we are to the N. . Their — 
hour is the fame as ours, it being noon, &c: with 
both at the fame time. , Their days are equal to 
r nights, and vice verfa; and their fummer is. 


> 4 
’ ees 


ia 


yRro. What do you mean by the Pericec 
iiLo. ‘The PER1I@cI are thofe that 1 


= fame parallel of latitude with us, 


% 
a 


’ 


o 
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fide of the equator, only are diftant.180 degrees 

_. of longitude. They have contrary hours; it being 
noon with them when it is midnight with us.. 
‘Their days and nights are of the fame length as. 
ours; and their feafon, or time of the year, is — 
alfo the fame as with us. | 


Tyro. ‘Which are the Antipodes ? 
Puito. The ANTIPODES to us are fuch in-— 


meridians. ‘Their hour 4s direétly the reverfe of 
ours, it being noon with them when it is midnight. 
‘with us. Their longeft day is our fhorteft day, 
and their longeft night our fhorteft night; and 
the four feafons are contrary, their fummer being. 

QUE. WIMEL, CCC, Xe eh hs i | 
Tyro. It is wonderful indeed! I have often 
heard that there are fuch perfons as walk with, 
their feet to our feet (that is, go with their heads 
downwards in refpect of us:) pray are not the 4 

Antipodes this fort of people? yee 
Puito. They are, and however ftrange it may _ 

feem, it is certainly true ; and this you will eafily 

comprehend when you corne to the problemsie.") <5 
‘The other divifions derive their names fromthe 


different pofitions of their fhadows.~ 


‘Tyro. What is meant by the AMpuiserr? 
Puito, They are fo called, becaufe their . - 
$ are caft different ways, at noon; at-dif-— - 
es of the year; that is,: their fhadow 
points to the north, and f ometimes te; ~~ 
> Therefore it is eafy to percei\ = 
ple live between the tropics. 
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/Fyro. Who are the Perifcii? | | 
Puito. The Periscir are fo called becaufe 
their fhadows go quite round them. Such are the 
_, inhabitants that dwell within the polar circles, 
- that is, from 66} degrees of latitude to 90, where * 
“the fun for part of the year never fetting, but 
moving round the horizon, makes the fhadows 
of the people likewife move aroundthem. 


-'Tyro. What is meant by the Heterofcii? _ 

- Puito.. The Hetgroscii are fo called, as 

having their fhadow’ caft but one way, that is, 

either always towards; the N. or always towards _ 

the §.. Thefe are fuch as live between the tro- 

pics and the polar circles. Thofe in the fouthern 
'* hemifphere have their fhadows caft always fouth- - 
_ ward; and thofe in the northern hemifphere 
have their fhadows always caft northward, as in 
England, France, Spain,. and moft other parts of 
he. MUCODE. f 4 
4 af” YA. i yh, Pv Me Oy feet a i 


4 


~ 
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SECT. V. 


/ 


Of the ZONES and CLIMATES. 


alfo into zones and climates. oe 
Tyro. What do you mean by the zones? __ 
PuiLo. A zone, or girdle, is a tra€t, or fpace, 


‘Pari. Tue furface of the earth is divided 


that furrounds the furface of the earth, as a belt, — 


' 


or girdle, does the body. 
‘Tyro. How many zones are there? 


~ Pato. Five; viz. one torrid, two temperate, : 


and two frigid zones. , 


Tyro. Pray tell me the extent of thefe, that 1 . 


may havea better idea of the divifion of the 
ones: eet Seam 


Purio. You remember I told you that from 


- 


the equator to either pole is 90 degrees ; there-' 


fore, from the N. to the S. Pole is 180 degrees. 


‘ 


~ Obferve then, f : 


1. The Torrip Zone eXtends from the equator, | 
to the tropic of Cancer northward, and to the — 


tropic of Capricorn fouthward 
Way, viz. 47 degrees in all. 


2. The Temrrerate Zones extend themfelvés 


from the two tropics to the polar circles on both. 
_Sides-of the equator; each of them containing 43. 
degrees, making 86 degrees together. 
3. The Frictp Zones extend from the pol: 


. es to the poles, being each 232 degrees, 0 


si 


» 232 degrees. cach 2. : * 


8A 
~ 


ia 
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47 together ; for 23%, 43, and-237, make 90 de-* 


srees, the diftance from the equator to either 
pole. Or rather thus, the torrid zone contains 
47 degrees, the temperate zones 86, and the” 
frigid 47, in all 180 degrees. Sees Sat a 
Tyro. Sir, I thank you for this explanation ; / 
it'is very eafy to be underftood: pleafe, now, to” 
tell me what you mean by the climates? 4 
__  Purto. Climates are traéts, or circles upon the — 
furface of the globe, parallel to the equator, of 
fach a certain, breadth, that the artificial day in’ 
each (viz. from fun-rife to fun-fet) exceeds that” 
in the next climate nearer the equator by half an 
hour, till you come to the polar circles, and then, © 
- indeed, the day increafes in each climate by one 
‘entire month. 4 Coie Pana sa 
Rak Tyro. How many climates* are there that’ 
_., differ by the half hour, and how many by the 
entire month ? oy é 
shy) RAIL.) There are 60 climates in all, VIZ. 30 
~ -oneach fide of the equator, called accordingly 
north and fouth: of thefe 60, 48 extend from 
' the equator to the polar circles, and each differs” 
by half an hour. And the remaining 12 are con= 


tained between the polar circles and the poles, 


each differing one entire month from the other. 
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| DIALOGUE VII. 


rs ”A . 


An Explanation of the moft common Terms ufed in 
“3 Geography and Aftronomy. ! 
Mets Uh ee aah oe ig ke 


Tyro. ¥ OU faid a few days ago that you — 
would explain what you meant by the words 
‘Amplitude, Azimuth, &c.&e. 
- Puito. I did; and this is a proper-time to do — 
fo, before we enter more immediately on the ufe 
of the globes. And I affure you that if you un-, -— 
derftand and will commit to memory the meaning |_— 12 
of thefe terms, there will remain but little difi- 
culty in working the feveral problems which I var 
{hall go over with you. — Torey ae 


Re ri | & Maa Ne 


ny 


1, Zenith, as I have already told you, is that 
point of the heavens .which is directly over our 
head. | ita Un eamtea S Fa 
2. Nadir, is that point under our fe 
dire&tly oppofite tothe Zenith, 
3. Zenita Diftance, is the number of degrees - a 
that the fun, or any ftar, wants of go degrees, 7 

f Fist they are upon the meridian, or greateft ie 
. Imaginary circles, drawn through the zenith 
nd nadir, and cutting the horizon at right angle - 


Ostai* me <0 oat Z 


ct, being - 
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are called Vertical or Azimuth Circles. Hence 


the diftance of any heavenly body from the meri- : 
dian or /outh point of the heavens, meafured by 
degrees upon the horizon, is called the AZIMUTH. — 


Sometimes the Azimuth is reckoned from any of : 


the cardinal points. 


5. The Azimuth of the fun, or afar, from due 


eaft or weit, at the time of its rifmg and fetting, 
is called its AMPLITUDE. , 
6; The At tirupe of any heavenly body is its 


height above the horizon. Msripian ALTI-_ 
TUDE Is its greateft height at 12 o’clock, and | 


when it reaches that height it is faid to culminate. 


7. DECLINATION, is the diftance of the fun, or 


any ftar, from the equator or equinoétial, counted 


on the brazen meridian in degrees, and is called © 


-* north, or fouth, according to the fide of the | 


 equinoctial on which the declination is. There- 


‘as the latitude of the place on earth to which he 
is then vertical; confequently all parallels of decli- 
nation, on the celettial globe, are the fame as 
‘parallels of latitude on the terreftrial, - 

8. Ricur -AscEnston, is an arch of the equi- 
-nottial, contained between the fign Aries ¥, and 


terreitrial. | Rds tale 
OsBuique Ascension, is that arch of the 
-equinoctial contained between the fign y, and 
_ the degree-of the equinoétial, which is cut ‘the 
horizon at the rifing of the fun, or flar.. >) 


See 1S paar eS Maes BP ie ak 
= Yo. OBLIquEe DescEnsion, is juft the rever 
_. being that arch of the equinoétial, contained be- 


_ fore the fun’s declination at any time is the fame 
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tween the, fign Aries ‘and the degree of the equi- 
noétial, that is cut. by the horizon, at the fetting 
of ing fin, or ftar. 

. ASCENSIONAL DIFFERENCE, is he dif- 
feeike of degrees between the right and oblique 
afcenfion, which converted into time, by allowing 
15 degrees for every hour, fhews how much the 
fun, or ftar, rifes, or fets, before or after fix. That 
is, fubtraét the lefs from the greater number, and 
the remainder will give the afcenfional difference. 
In a right fphere the fun always rifes at fix o’clock. 

12. ALMACANTHERS, are- circles or parallels 
of altitude paffing through every degree and mi- 
oe of the meridian, parallel to the horizon. 

. The Elevation of the Pole is the fame as 
A attade. _ Of this there are three forts, viz. 

1. The LATITUDE OF A PLACE is its diftance 
from the equator, either north or fouth, num- | 
bered in degrees on the brazen meridian: or, in- 
other words, it is the elevation of the pole above 
the horizon. 


2. Latitude (in Navigation) 3 is the diftance of ae : 


fhip from the equinoétial, counted on the meri-— 


dian. So that if a fhip fails towards the equi- 2 
noctial, fhe is faid to deprefs the pole; and, if 


fhe {ails from the equinoctial, fhe is faid to taile ce 
the pole. ae 
3. Latitude of a Star, is its diftance from the 
ecliptic, being an arch of a circle of longitude, 
reckoned from the ecliptic towards its Per either ar 
N. or S. oe 
The fun, therefore, being always i in the ecliptic, 
has no latitude. | : | 
14 Lonerrups is alfo of three forts, viz. 
haa. LoNGITUDE oF A PLacs, is an arch of t 
Sion intercepted between the firft meridia: 
On ene panier and the meridian of the ple 
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2. The Longitude of a Star isan arc of the 
ecliptic intercepted between the firft point of 
Aries, and the circle of latitude, which paffes 
through the ftar: this is reckoned eaftward only. 
‘The fun’s place in the’ecliptic is called its longi- 
tude, but it is ufually expreffed by the degree and 
minute of the fign in which it is. ree 

Longitude and Latitude, therefore, on the celef- 
tial globe bear the fame relation to the Ecdiptic — 
as they do on the terreftrial globe to the Equator. 

3. Longitude (in Navigation) is an arch of the 
equator, contained between the firft meridian and — 
the meridian the. fhip is on. cot 
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DIALOGUE VIII. 


Containing fome ufeful and neceffary Problems on the 


é 


Terreftrial Globe. 


N.B. (°) ftands for degrees, ) for siautes) . 
SECT, I. 


Putto. LOU fay, TyRo, that you underftand 
what I have fhewn you concerning the nature of — 
the globes, and the appendages that belong to 
them; if fo, you are fit for the following pro- saat 
blems: but, if you think you are not perfectly. 
matter of thefe fubjeéts, and do not underftand = 
what right afcenfion, oblique afcenfion, azimuth, 
almacanthers, &c. fignify, ordo not know what 
_ the greater or leffer circles are, and the particular - 
ufes of the meridian, horizon, colures, quadrant — 
of altitude, &c. then, pray, turn back, and read 
them over once more; for you will find that your — 
underftanding thefe will be a great help to youin 
the folution of geographical problems. = 
Tyro. I thank-you for your care; but Lunder=> 
‘ftand them in general. very well. «0 07 


Puito. Then I will direétly proceed to intl ee 


> r 
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PROB. I. | | 


The Latitude of any Place being given t0 rectify the 
: Globe for that Place. 


,  Derinrrion.—I HAVE-already told you, that — 
the latitude of any place is the fame thing as the © 
“elevation of the pole above the horizon ; therefore | 
whatever the latitude be, fuppofe that of London — 
5 1° 32’ N. or that of Madrid 40° 25 N. proceed — 
thus ; ce | 
Turn the pole on which the dial-plate is fixed — 
towards the north part of the horjzon, tl or 
moving the whole globe backwards or forwards, 
in the notches of the horizon, till the horizon 
cuts the brazen meridian, in 51° 32’ (viz. a little 
more than §1;) fo will the globe be reétified for 
the latitude of London; that is, the N. pole will . 
then be elevated 51° 32’ abuve the horizon; and — 
London being brought to the meridian itfelf, will — 
then be in the zenith, at an equal diftance from — 
_ all parts of the horizon. | mi OE : 
Depreis the pole till the horizon cuts the brazen _ 
meridian at 40° 25, and you will then haye the — 
potion of the inhabitants at Madrid; and turning — 
~ the globe, till Madrid comes to the meridian, you ~ 
_, will find it in the zenith, or top of the globe, — 
. Mnder 40° a5’. * : | : , 
+ If it were required to rectify the globe for S, 
latitude, then you muft elevate the S, pole to the — 
given latitude inftead of the N. pole; but this is — 
better explained by the third ploblem. © 
- Tyro, How am I to find the latitude’ of any — 
place, as of Pekin in China, or of Batavia? 


x 
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Purto. Bring the place on the globe to the 
graduated edge of the brazen meridian, and the _ 
degree marked on the meridian over it {hews the 
degree of latitude. oy, Soe 

Tyro. Then Pekin is almoft 40° N, latitude, 
and Batavia in Java is about 6° South. 

Puito. You are right: find the latitude of 
Abo; Alexandria; Athens; Bagdad; Berlin; Cape 
Bojador; Botany Bay ; Calcutta; Canton ; Cay- 
enne; Conftantinople ; Copenhagen; Dunkirk; _ 
Kafter Ifland ; Edinburgh; Ferro Ifle ; and Geneva. 


a  eneennenaen 


, PROB. Il. | 
To find the Longitude of any Place. 


-Ruts.—BRING the pier to the brazen meri~: 
dian, and the degree of the equator then under 
the meridian, fhews its longitude. ‘Thus the lon- 
gitude of Pekin is about 1163° Eaft long. and that - 
of Lifbon is 9° Wett. Hivebetd now 
Tyro. Of what place are thefe cities Eaft 
and Weft ? 3 aA anaes 
Puito. Of London, or rather Greenwich ; for 
almoft all countries reckon longitude from the 
capitals of thofe countries, or from the obferva-— 
tories belonging to them; thus on Englifh globes 
the firft meridian is placed at Greenwich, which 
is only 5; minutes of a degree Haft of St. Paul’s 
Church in London. In Spain they reckon trom 
Madrid ;—in France from Paris. Formerly all 
European nations had a common ftandard, and 
seckoned from the Ferro Iflands (perhaps becaule _ 
thefe were the moft wetterly places then known) . 
being about 18° Welt of London, gs 


ve ‘ 
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Tell me now what is the longitude of Genoa ; 
Gibraltar ; Glafgow ; Guadaloupe ; the Hage ; St. _ 
Helena; Holyhead; Jerufalem; Ifpahan; Land’s 
End; Leghorn; Lifbon; and Liverpool. © 1 


a 


PROB. II. 


The Latitude and Longitude of any Place being given, 


to find the Place. 


BRING the given longitude to the meridian, | 
and then the place will lie under the given degree 


of latitude in the meridian. : | 
Fx.—There are two places; one has 18° co’ 


N. latitude, and 77° oo’ W. longitude. The other 


has 34° 29’ S. latitude, and 18° 30’ E. longitude 
from London; I demand what places thefe are? 
Ruie.—For the firft place, I elevate the N, 
pole to'18° 00’, becaufe it is 18° oo’ N. latitude. 
Then I turn the globe to the right hand, or eaft- 


ward (becaufe the place lies weftward) till 77° 00. 


upon the equator, counted from the meridian of 
London, paffes under the meridian; when I look 


under the latitude 18° oo’ (which is in the zenith) 


on the meridian on the top of the globe, and under 


j 


that degree on the meridian, I find Port Royal, 


or Kingfton, in Jamaica, the place required.* 


_ * Kingfton being now confidered as’ the capital of Jamaica, — 
it is inferted on moit modern globes inftead of Port Royal; but — 


the difference of their fituation is fo trifling as not fenfibly to 
afedt the refult of the problem, =. guide 


‘€ 
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_ For the fecond place, I elevate. the S. pole 
(though there is no occafion to elevate the pole. 
barely to find a place; but it is better to do fo, 
becaufe you have then the real fituation of the 
inhabitants) to the given latitude 34° 20, and then 
turn the globe to the left hand, or weftward, till 
18° 30’ E. longitude from London come under the 
meridian. ‘Then YT look under the latitude 342° 
on the meridian, and juft under this I find th 
Cape of Good Hope, the place required. ) 
What are the places fituated in about 6° N. lat. © 
and 552° W. long. ?—in 343° S. lat. and 182° EK. 
long. !—in 52° N. lat. and 132° W. long. ?—in 
12° S, lat. and 382° W. long. | 


ne 


The Latitude of any Place being given, io tell all thofe 
Places that have the fame Latitude, 


-Der.—All thofe places that have the fame lati- 
tude, have the days and nights of the fame length, 
at the fame time; but not the very fame hour of. 
the day.—See Dial. VI. Seét. FV. Def. 2. 

-Ruve.—Bring the ees place to the meridian 
_ (fuppofe Madrid, in Spain, 40° 25’ N.) then turn. 
the globe, and all thofe places that pafs under 

40° 25, have the-fame latitude as Madrid; which 
-you will find to be Pekin, in China; Samarcand,. 

in Tartary; Naples, in Italy ; and Philadelphia,, 
in America, nearly ; for a few minutes are not to, 

Me regarded in wueh cales ee) ind ne 
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Ex.—-Enumerate the principal places, that have 
the fame latitude as Conftantinople; alfo the 
places that have the fame, or nearly the fame 
latitude as the northern part of the ifland Mau-_ 
ritius. | 


paren wa ames od 


PROB. V. 
To tell the Difference of the Latitude of Places, % 


HERE are properly two queftions, and confe- _ 
quently two anfwers. . Firft, if the latitudes be _ 
both N. or both S. then fubtraé& the lefs from the 
greater latitude, and the remainder is the dif- 
ference or anfwer.. Thus between London and 
Madrid is 11° 7, the firft being 51° 32, and the . 
other 40° 25’. And between Candy in Ceylon, ~ 
and Stockholm, is 51° 26’, for Stockholm is about 
§9° 20' N. and Candy 7° 54 N. ey 
_ Secondly, If one place lie on the N. and the 

other on the S. fide of the equator; that is, if. 
one be in N. and the other in S. latitude, then 
add them both together, and their fum is. the 
difference of the latitude required. | 

“Thus Copenhagen is 55° 41’ N. and Botany- — 
Bay 33° 50'S. thefe added together make 89° 31, 
the difference required. _ 1 alee 
- | Ex.—What is the difference of latitude be- 
tween Paris and Madrid ?—Amfterdam and Bata-_ 
via ?—the Cape of Good Hope and Cape Horn? 
—Bengal and St. Helena?—and between Pekin 
and Philadelphia ? ) erase 
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PROB. VI. 


The Longitude of any Place being given from any 
| Meridian, to tell thofe Places that have the fame 
Longitude. 


Eg 


THIS is done after the fame manner as the 
“other, only here the anfwer will be on the. -equa- 
tor, as the others were on the meridian. | 

_ I would know what places have the fame lon« 
-gitude as London, and alfo thofe that have’the | 
fame longitude as Peterfburgh, in Ruffia. 

_ Rure.—Bring London to the meridian, then 
all thofe places on the globe (from the N. pole 
to the S.) that lie under the edge of the meridian, 

have the fame longitude as London. . ‘Thus Alen- 

“gon, in France; Valencia, in Spain ; Oran, in 

Algiers ; and the Salt-mines. in Aftica, have the 

‘fame, or very nearly the fame longitude as Lon- 

don. Again, Conftantinople, in Turkey; and — 

Alexandria, in Egypt, have very nearly the fame 

longitude as Peterfburgh. 

_. Ex.—Find all thofe places that have the jis 
longitude as Lifbon; all thofe that have the fame 
longitude as ‘Quebec, i in Canada; and thofe that 
pave the fame as thisedines in China. 
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PROB. VIL. 


To well the Difference of the Longitude of Places. 


-Ruiz.—HERE alfo there are two queftions, 
and confequently two anfwers, as in Prob. V. 
Firft, If the places lie both E. or both W. of the 
firft meridian, or the line you reckon the longi- 
tude from, viz. if they both have E. or both W. 
longitude, then fubtraét one from the other, and» 
you haveine Ginctence: 6 eh. Me ey 

Thus, I find Jerufalem has 35° 25’ EF. longitude 
from London, and Pekin 116° 30 E. longitude ; 
therefore I fubtra& 35° 25’ from 116° 30, and 
there remains 81° 5' difference of longitude I. 
or W, ‘that is, Pekin is 81° 5’ E. longitude from: 
Jerufalem; or Jerufalem is 81° 5° W. longitude 
from Pekin.  ~ j | 3 ‘ 
© Secondly, If one place have E. and the other 

W. longitude fromthe firft meridian, (fuppofe 
~ London, or any other meridian), then add their: 
longitudes together, and the fum is the difference 
of longitudes required. =. 5 Ae A Ee 

‘Ex.—I would know the difference of longitude | 
between Jerufalem 35° 26’ FE. of London, and Port’ 
Royal in Jamaica 77200 W. ay 
| Here, as one is E. and the other W. I add 
35° 25 and 77° co’ together, and their fum makes 
112° 2s’, the difference of_longitude. ‘That is, 
Jerufalem is 112° 25’ E. of Port Royal, or Port 
Royal is 112° 25’ W. of Jerufalem. “ue 


/ 
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-Ex.—Pekin, in China, is 116° 30 E.. longitude, 
and’ Port Royal is 77° 00 W. I add thefe fums 
together, and find it 193° 30% difference of longi- 
. tude ; but becaufe it is more than 180°, I fubtraé& 
“193° 30) from 360,* and there remains Toe? 30, 
the true difference required. 

Tyro. Sir, I heartily thank you for this chin 
nation, which I underftand very well. 

What is the difference of longitude between. 
Paris and Cape Horn? between Naples and Cape 
Finefterre? between Lifbon and New York? and 
mvctween Mecca and Calcutta? 


..- e e e  a 


* Note 1. No place can exceed or be above 180° of longitude 

-, from another place; for 181° E. longitude.is more properly 

_ 179° W. longitude; for 181° taken from 360° there remains 
179°, which is nearer to the given place than 181°, 


| Note 2. If the difference of longitude after addition exceeds 
~~ 380°, take it out of 360°, for that is the true longitude required. 
See Note 1. ; 


/ 


PROB. Vill. | 


re 
« OF 


The Day. of the Month ed given, to Rad the Sun’ § 
ry, Place in the Ecliptic. 


‘Rune. THE day of the month eles given, | 
dJook onthe inner calendar on the horizon of the- 


: .globe, and you ‘haye the fign and degree of: ‘the 


 fign that the fumis:in on that day: ..-/ ) 
 Ex.—I would know/ the: fun’s place in. the 
: Spar, on May the art, March’ the 21ft, June — 


F 
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the 21fl, September the 22d, and December the 
2 if. ee , 3 
_ Llook for thefe days of the months in order as. 
they ftand in the calendar, and againft the day of 
the month in the innermott circle of the horizon, 
I find the fun’s place among the figns. . 

Thus, weit May the 21ft, 1 find 1° of a 
Gemini; and alfo on March the 2rft, I find the 
fun enters » Aries; on June the 21ft, he enters 
es Cancer; on September the 22d, he enters = 
Libra; and on December the 21ft, he enters vp 
Capricorn. 

Find the fun’s place in the ecliptic for the roth 
of February; 13th of March; 20th of April; 14th’ 
ef O&ober; and the 9th of November. | 


4 


PROB. IX. 


The Sun's Place being given, to find the Day of the 
— Month. | 


RuLe.—THIS is only the reverfe of the former 
problem : for having the fun’s place given, feek 
it in the innermoft circle among the figns; then 
againft that degree in the calendar you have the 
day of the month required. | 

Ex.—I would know what time of the year it is 
when the fun isin 1° of 1; as alfo when he :en- 
‘ters ¥, 25, 2, and 4. Proceed according to the 
rule, and you will find’ the days te be May the 
arft, March the a1ft, June the a1ft, September 
the 22d, and December the a1ft. Wile 
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_ Find what day of the month anfwers to the 
toth of Taurus; the 20th of Cancer; the 15th of 
Leo; the gth of Scorpio; the 25th of Sagittarius ; 
‘and the 26th of Pifces. — ie 


ae PROB. X. 


The Latitude and Day of the Month being given, ta 
find the Sun’s Place in the Ecliptic, and rectify the — 
Globe for Ufe. : He's | 


» -Rutx.—¥IND the fun’s place on the horizon 
by Prob. VIII. and having noted what degree he 
is in, look upon the ecliptic on the globe, and 
find the fame fign and degree .as you did on the 


horizon, then bring this degree of the ecliptic 
very carefully to the graduated edge of the brazen 


meridian, and holding the globe tteady, turn the 
‘index exaétly to the upper twelve, which repre-. 
fents twelve at noon, and thus is the globe reti- 
fied for that day, and the degree of the ecliptic 
that lies under the meridian, reprefents the fun’s 


Place at noon, or twelve o'clock that day.* 


x 1 % 
* The aftronomical day is reckoned from, or begins at twelve 


_ o'clock at noon; and, if you fix the quadrant of altitude to the 
 Jatitude in the zenith, the globe will be completely rectified;; 
_ but more of this hereafter, 


2 er 
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PROB. XI. 


Zo find the Declination of the Sun on any Day of the 
Year. | : 


Der.—THE declination of the fun is his va- . 
riation from the “equator, either northward or 
fouthward.* ta kok , rum 

RuLE.—Having found the fun’s place in the 
ecliptic for the given day, bring-it to the brazen — 
meridian, and obferve what degree ‘of the meri-* 
dian it lies under, and whether it be on the N.- 
or on the §S. fide of the equator, for that is the 
declination required, which is called N. or S. de- 
clination accordingly. | 2 a 

_Ex.—Proceed- according to the rule, and you 
will find, on April the 21ft, the fun has 12° oo! N: 
declination, and on May the 21ft. he has 20° 30° 
N, declination ; but on Oétober the 24th, he has 
12° 50. S. declination, and on January the 30th, 
the has 18° S. declination nearly. | 
"What is the fun’s declination on the firft of 

January; roth of March; 25th of June; the 28th 

of Auguit; and the 29th of November? = : 


_ * His greateft declination northward. is 23° 30’; which is on 

Tune the 21ft, and his greateft declination fouthward is.23° 30 

December the 21ft; but on March the axft, and September the 

22d, when he enters y and +, he has no declination: at: all, 

_ put is in the equator itfelf ; and then the days and nights are 
equal to all the inhabitants.on the globe. | fy 
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PROB. XI. 


i The Latitude nd Day: of the Month being given, 


—go-tell the Sun’s Meridian Altitude, viz. his 


Height at Noon, 


‘RuLe.—BRING the fun’s place to the meti- 
dian, and obferve what degree of it the fun’s place 
“$s under; for thofe degrees on the meridian that 
are intercepted, or lie between the fouthern edge 
of the horizon, and the degree which is over the 
{un’s place on the meridian, is the meridian alti- 
itude required.* . - > i a hy, ee | 
<Ex.—I would know in the latitude 51° 30 on 
/ May the 21ft, the fun’s meridian altitude, as alfo 
his meridian altitude on November the 5th. I 
proceed according to the rule, andfind his. meri- 
dian altitude, May the 2rft, to be 59°; but on 
November the sth, he has but 23° altitude. » 
_ Proceed thus, and you will find his meridian 
- altitude, in the latitude of 40° on the fame days 
' to be 7o® and 34°; but in the latitude of 20° on 
‘May 21, he will have 90° of altitude, or be directly 
over head that day to the inhabitants in that lati- 
tude, which fhall be further explained. . 


e 2 3 


- Whatisthe fun’s meridian altitude at Peterfb urgh, 
Naples, Cherfon, and Syracufe, on the 2oth of 

~ December, the roth of April, and the 2ift of 
September ? | Vas 


 * Note.—T he fun’s declination, when north, added to the 
complement of the latitude, will give the meridian altitude ;— 
_ but when fouth, fubtraé&t it therefrom, and the. remainder will 
| be the meridian altitude, 
ais oe 


\ 


NPN ac at at a ne cae aa la 
ge: . - $ 
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PROB. XII. 


The Latitude of the Place ({uppofe London) and Sun’s | 
Meridian Altitude being given, to tell the Day of | 


the Month, /uppofing it were unknown. 


RuL¥.—THIS probtem is the reverfe of the 


laft; for you are only to fet the globe to the lati- 


tude, then count from the fouthern edge of the _ 
horizon, as many degrees on the meridian upward 
as the given height is; then turn the globe till — 
fome point of. the ecliptic comes under that de- 
-. gree of the meridian, which will be the fun’s — 


place on that day, which feek in the circle of 


days, I obferved the fun’s meridian altitude to be 


59° and 23° 30°; I demand what days they are? 


Proceed according to the rule, you will find the ~ | 
one to be May 21, or July 24; the other Novem-. 


ber 3, or February 8.° For it is to be obferved, 


- that the anfwer will be returned differently, ac- 
_ cording as you ufe the afcending or defcending 
fiens ; for evety degree of the ecliptic has another _ 
 correfponding to it in altitude, except the. twa 
tropical points of Cancer and Capricorn. 


figns on the horizon, and againft it is the day _ 
‘required. | . | . 
Ex.—In the latitude of 51° 307, on two certain 


| 
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PROB. XIV. 


The Latitude and Day of the Month being given, to 
tell the Sun’s Altitude at any Time, 


Ex.—ON May the 21ft, at nine in the morning, — 


and at five in the afternoon at London, I would 
know the fun’s altitude. 
RuLe.—Reétify the globe for the latitude, and 


_ bring the fun’s place to the meridian, and fet the © 


index to the upper twelve on the dial plate; then 
fix the quadrant of altitude in the zenith; (viz. 
the left edge of the nut muft be fixed on the 


meridian at 51° 30") turn the globe till the index 


ein to the hour, viz. nine in the morning. 
aftly, turn the quadrant about, till the graduated 
or figured edge touch the fun’s place (viz. 1° m), 


and the degrees on the quadrant, counted from ~ 


the horizon upward on the quadrant, is his height 
at that time; which is 43° 30°. Then turn the 
globe till the index points to five in the afternoon, 


and turn alfo the quadrant to the W. fide (without - 
‘unfcrewing it) till it touches the fun’s place, and - 


you have about 24° on the quadrant, his altitude 
at that time. “ merece VpeSrer cee: 
But at North Cape (viz. N. latitude 72°) at nine 
: * ri morning May 21, he will be but about 32° 
igh. 


; What is the fun’s altitude at ten in the morn-_ 
ing, and three in the afternoon, at Lifbon and 


Stockholm ? 


ri 24 
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PROB. XV. 


The Latitude (fuppofe Loxpow ), and the Sun's” 
Altitude and Day of the Month being given, to tell 
the Four. Reads utes 


THIS is the reverfe of the laft problem, and it 
will admit of two anfwers; for the hour. may be 


- either in the morning or afternoon. 


Rure.—Reétity the globe as before dire&ted, 
and turn the globe and the quadrant on the E. . 
fide, till the quadrant touches the fun’s place at 
the given height (which by the laft, on May 21,= 
at nine in the morning, was found 43° 30), then | 
look at the index, and it will point to the hour: 
turn it W. till the fun’s place touch the fame de- 
gree on the quadrant on the W. fide, and you 
will have the time in the afternoon.“ 4 

‘Ex.—Thus on May the 21ft, at London, when 


the fun is 43° 30’ high, it is either nine in the’ 


morning, or three in the afternoon... — 2. 
What o’clock is it at Vienna on the ‘oth of © 
Otober, when the fun is 18° above the horizon? 


Note.~—When.the fun’s place and quadrant are on the E. fide 


~ of the meridian, it is morning hours ; but when the fun’s place ~ 
ison the W. part of the meridian, or weftward of it, it is after-_ 


noon. - 
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The Latitude being given, to tell'the rifing and fetting 
of the Sun, and the Length of the Day and Night, 
 -at any. Time of the Year. 


RuLe.—RECTIFY the globe (that is, elevate 
it for the Jatitude, bring the fun’s place to the ; 
meridian, and index to the upper twelve), then. 

_turn it till the fun’s place comes even with or lies 
againit the inner edge on the E. fide of the hori- 
zon, then the index will fhew you the time of the 
fun’s rifing ; turn it to the W.. fide of the horizon, _ 

_and the index will fhew you the fetting. Or the 
latter part of the problem may be folved thus:— ~ 
having found the hour the fun rifes, count how 
many it wants of twelve; for fo.many hours will 
it fet after twelve. Thus, if the index points to 

four in the morning at rifing, it will of courfe fet 
at eight at night ; if it points any day at’ half an. 
hour patt feven at rifing, it will fet at half an hour 

_paft four ; both being four hours and a half from 
‘twelve at noon. — | APT nha 
» Ex. Proceed’ thus, and you will find'the fun, 

on May 26, at London, to rife about. four‘in the 
morning, and fet at eight at night. Now double 
what he wants of twelve at rifing, viz. eight)hours, | 
and it gives'the length of that day at London, viz. 
fixteen hours. Bite uf 8 We 

~. But at Madrid, on.the fame day, he rifes about 
three quarters paft four, and fets a quarter ‘patt 

cy WY ate 
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~»*feven at night.’ And at Stockholm, on the fame | 


day, he rifes at about a.quarter paft three, and 
confequently the days are feventeen hours and a 
half long there. AF ea 
What is the length of the day and night at — 
Madrid, and Mofcow, on the 12th of February, | 
and 25th of Odober? | MES 


Note.—If you double the number of. hours between ‘fun 
- rifling and twelve, it will give you the length of the day from — 
fun rifing to fetting. : q 


Note 2.—If you fubtraét the length of the day from fun- — 
 rifing to fun-fetting, from twenty-four, the remainder fhews — 
you the length of the night, twilight included, See Prob. 
XXY. b Pf 


Zia 


Od PROB. XVII. 


To tell the Length of the longef? and fhorteft Day at 
Lonpon, Latitude N. 51° 30, and at Stocks 
HoLM, Latitude N. 59° 20. | . 


 Ex.—YOU proceed the fame way in this as in 
the laft problem, only inftead of bringing 6° of 
“a, as before, you now work with 1° of %, or 
rather 30° of m1, for in this the fun enters on Jung 
_ arf, or the longeft day. cf 
You .will find him, therefore, rife at London 
June the 2a1ft, at 48 m. paft three in the morn- 
ing, which wants 8h, 12 m. of 12; this doubled 
gives 16 h..24 m. for the longeft day at London. 


~ 


4 
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hen work with 1° of Capricorn, or rather 30° 
of Sagittarius, for the fhorteft day, viz. bring 30° 
_of Sagittarius to the meridian, and the index to 
12, and you will find the fun rifes at 12 m. pait 8, 
which wants 3 h. 48m. of 12; this doubled gives 
7h. 36m. the length of the fhorteft day.*’ 

Proceed now fer Stockholm (viz. §9° 20 N. 
latitude), and if you work in the fame manner, 
you will find the longeft day to be about 183 h. — 
and the fhorteft,s3.h. And thus, for any other — 
latitude or place, not exceeding 66° 30; for there 

_ the days will be 24h. and, if you go to a greater 
latitude, either N. or S. you will find them: 30 h. 
long, or even 2, 3, 4, or 5 days, May 2, 3, 4, 0r § 

weeks, or as many months, which f fhail explain 

‘in a problem by itfelf hereafter. pa 

Find the length of the longeft and fhortett days 

at Abo, Tornea, Warfaw, Belgrade, and Gibraltar. 


* The length of days given above, is exclufive of refraétion ;. 
for if that be taken into the account, the longett day will be 
16h. 34m. and the fhorteft_7 h. 44.m. but this would net cer- 

_ refpond with the operations of a globe. 


ere | 


PROB. XVIT.. 


t 


To tell the Sun’s Right Afeenfrons, | 
WHAT ‘tight Afeenfion is,’ you will! find in 
+ Dials Vidsmeet. Lo Arts ViEIO? 205 BOB Pt eM 

Ruie.—Bring ‘the fun’s place to the brazen 
is meridian, and note what degree of the equator ae 


FE 6 
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| cut bythe meridian, for that is his right afcenfion — 


required. 


_. Ex.I would know the fun’s right afcenfion . 


on March the 21ft, June the 21ft, September the — 


- aad, and-December the 21ft. 


I find the fun’s-place for thefe different days, 
and /bringing it to the meridian, I find the meri- 


‘dian cuts the equator in (0)* in (90) in (180) and. 


in (270°).his right afcenfion required. : 

What is the fun’s right afcenfion on the 24th of | 
February, 27th of June, 6th of December, and 
the 24th of January ? fay 


+ When the fun enters y, March the 21ft, he has no right 
afcenfion, becaufe it is counted from, or begins at 9; there-- 


- fore, on March the 20th, he muft have his greateft right — 


afcenfion, viz. 360°. 


PROB. XIX. 


To find the Sun’s oblique Afcenfion and Defcenfion at 


any Time, and in any Latitude. 


See Oblique’ Afcenfion and Declenfion, Dial. VII. Seé&. I. 
Article 9, 10. 
". Ruie.—RECTIFY the globe, and bring the 
fun’s place down to the eaftern edge of the hori-~ 
zon; then obferve in what degree the horizon 
cuts the equator or equinoétial, for that is the 
oblique afcenfion required. 7 - ee 


_ 2. Turn the globe till the fun’s place comes to ; 
or lies level with the weftern edge of the horizon, 


~ 


” 


+ 
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_ and the degree of the equator cut by the horizon 
is the oblique defcenfion required. 
_Ex.—Thus on March the aift, June the 21ft, 
September the 22d, and December the a1ft, viz. - 
when the fun enters ¥, 95, #, and ¥, you will: 
find his oblique a/fcenfion at London to be (0) (56) ~ 
(180) and (304). ; Nl ~ 
_ And on the fame day his oblique*de/cenfron will 

~ be (0) (123) (180) and (2373). | 


* Though the latitude is not required in finding the right 

’ afcenfion, becaufe the EQuATOR will be cut in the fame place 

by the meridian, whether the pole be elevated or depreffed ; yet 

_in the oblique afcenfion, the Horizon will cut the equator in 

different degrees, according to the latitude, as appears from 
' working the problem, . 


Ce PO RROBa mah Sy ane 

| Ofer a NEE E. 

The Latitude and Day of the Month being given, to f7-7 
tell the Sun’s afcenfional Difference, viz. how 
much he rifes and fets before and after fix; and, 
confequently, to tell the Length of the Days, fup- 
pojing there were no Index to the Globe, 


@ Roxrz.—BY ‘Prob, XVill.and: XIX. fmi'the | 
fun’s right and oblique afcenfion; then fubtract 


the oblique from the right afcenfion, or the con- 


trary, and the remainder is the afcenfional dif- 
_ ference required, which divide by fifteen,. the de- 
grees of the equator that pafs through the meri- 
dian in one hour, and the quotient gives the an- 
_ fwer in time'that the fun rifés and fets before and 


; 
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after fix. See an example in figures, how te 
convert degrees and minutes into time, Prob. 
SAVILLS 2 

Ex. 
find the fun is 6° of m, and his right afcenfion 


64° , and on the fame day his oblique afcenfion is > 


For Lonpon On May the 26th, I | 


34°; now. 34° from 64° there remains 30°, his ~ 


afcenfional difference; which divide by “afteen, | 


and the quotient gives two hours, the time that he 
rifes before, and fets after fix. 
_. This you may prove by Prob. XVI. for you 
will find he rifes at four, and fets at eight, May 
the 26th. 
But on December the 6th, his right afcenfion is 


_ 250°, and his oblique afcenfion is 286°, their dif- 


ference is 32°, which is two hours and eight mi- 
nutes* that he rifes after, or fets before fix. 


Ne B. The right eat the oblique afcenfion fae of to f,, 
when the fun rifes before fix ; but the other half year that he 
rifes after, or fets before fix, the oblique exceeds 
afcenfion. 


»* Each degree on the globe uoteee to four minutes of time. 


PROB. XXI. 


the right — 


z he Litt and ies “ the Month being given, ta ‘ 


- find the Sun's Amplitude, viz. his Diftance from 


the Es or W. Point at his rifing or fetting, and 


the Point of the Compa/s he rifes and fets upon. 


Rants —THE globe being rectified, bring: the ' 


fun’s place to the eaftern edge of the horizon 
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(which fhews his rifing), then the degrees upon 
the innermoft circle of the horizon, counted from 
the E. point to the place which the fun’s place 
lies againft on the horizon, fhew you the fun’s 
amplitude. 


Ex.—At Lonpon.—Proceed according tothe | 


rule, and you will find the fun’s amplitude (May 
the 21ft) at rifing to be about 34° from the FE. to 
the N. and the point he rifes upon is N. E. by FE. 
and he'fets N. W. by W. But on November the 
‘sth, he has about 25° amplitude from the E. to 
the S. and at fetting 25° from the W. to the 5.— 
The point he rifes upon is KE. S. E. and the point 
he fets upon is W. S. W. . se tk 

| What is the fun’s amplitude at Jamaica on the 
oth of May and 2d of February ? jure 


fo sec nases ose 


| PROB. XXIL Ppa 
The Latitude, Day, and Hour being given, to find 


the Sun’s Azimuth, viz. his Diftance from the E.f0. — 


ana W. or from the N. and 8. Points at any Time. 
RuLte.——RECTIFY the globe, then turn it 


round till the index points to the given hour; this. 


- being done, turn the quadrant, till it touches the 
fun’s place for the given day ; and then the qua- 
drant will cut the horizon in the azimuth reaflired 


from the E. or W. points, or from the N. or S. 


points, for you may reckon from either, only then 
name it properly and accordingly. ~ | 
Ex.—For Lonpon.—Thus on Auguft the 17th, 


at nine in the morning, the fun will have about 


- 


awe aS Oe “ =F 


| 
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30° azimuth from the E. to the S. or, which is the — 
fame, 60° from the S. to the E. for 60° and 30° # 
make go°, the whole quadrant from E. to S.*~ 
_ This will appear yet plainer, if we would know 
the azimuth of the fun the fame day, at eleven in 
the morning, which is about 68° from the E. to ; 
the S. or 22° from the S. tothe E. | 
But on May the arft, at three inthe afternoon, 
he'will have 22° azimuth from the W. to the S. — 
viz. 68° azimuth from the S. to-the W. And at ~ 
three quarters paft five, his azimuth is about 10° — 
from the W. to the N. or 80° from the N. to-the 
Ww 


Tyro. Sir, I underftand the examples very 

well; but how amr I to exprefs or name the azi- — 

muth in general? ~ : ‘ 3 

_. Putvo. By the words North and South, be- ~ 

caufe it will always be either northward or fouth- ° 

ward, reckoning from the E..and W. points, either — 

North or South. — 

~_ <Fhus as before, Auguft the 14th, at nine in the — 
\ morning, the fun has 30° S. azimuth (viz. from. 

- the E. point fouthward) but om May the 2r1ft, at — 

yg h. paft four in the morning, he has.30° N. azi- 

_-muth, viz. 30° from the E. northward.” 

' _ ‘Tell me what the azimuth of the fun will be at. 

-Medina on the 4th of June, at eight-in the morn- — 

ing, and two in the afternoon? And again‘at Sa- 

‘marcand’ onthe 15th of November, at’nine in the. t 

' ‘morning and one in the afternoon }. 1? 


““* Some authors call this 60°'S. amplitude ; but others call. 
+ 2 ea emi that is. 30° from the E, to the S..as I aid: 
efore.. ; yan ts eer 


uf : ; ef = At 
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PROB. cemney 


The Latiiude and Azimuth being given on any Day Ys 
_ to tell the Flour or Time of the Day. 


| Rure. _THISi is the reverfe of the former pro- 
blem, for the globe being redtified, turn the qua- 
drant of altitude to the given degree of azimuth 
(from the E. or W. point on the horizon), and 
there hold the quadrant fteady with one hand, 
and with the other turn the globe, till the fun’s 

‘place for the given day touches the figured edge 
of the quadrant, and the index will. point t9 the 
hour or time required. 

Ex. for Lonpon.—On Auguft the 17th, I bbe \ 
ferved the fun’s azimuth to be 30° from the E. to 
the S. I would know the hour, Antwer, nine in 

_ the morning. 

_ Again, on May the ae I find his azimuth 10° 
from the W. to the N. what is the hour? aru: 
three quarters paft five in the afternoon. 


¢ 


PROB. XXIV. 


The sid sa Doe and Hour, being given, ta. py ve 
— the Sun’s Almacanther. | : 


Drr.—ALMACANTHERS are circles of.altic. 
tude parallel to the horizon, whofe poles are 
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the zenith and nadir; fo that you may imagine 
as many Circles of altitude or almacanthers as you 
pleafe. i$! ae | | | 
Ruite.—The almacanther is found the fame 
vay as the altitude of the fun at any time ; there~ 
fore, I refer you back to Prob. XLV. | 


PROB. XXV. 


The Latitude and Day being given, to tell what other 
Day of the Year will be of the fame Length. ~ 


Rute.—HAVING found the fun’s place for 
the given day, bring it to the meridian, and ob-- 
ferve its deciination; then turn the globe till. 
fome other degree of the ‘ecliptic comes to the 
fame degree of declination under the meridian ; 
this being done, fee what day of the month 
an{wers to the fun’s place then under the meri- 
dian, for that is the day required; which you 
may eafily prove by Prob. XVI. es. 

Ex.—I would know what day is of the fame 
length as May the 26th, and.of the fame length 
as April the 17th. Aniwer, July the 16th, and 
Auguft the 24th. : a 03) We di 

What days are of the fame length asthe 24th 
of February and the oth of October? 


Note.—Thefe laft eight’ Problems, as alfo-Prob. VITT. IX. 
and X. are common to both globes; but are inferted here, be- 
caufe many perfons have a terreftrial, that have nota celeftial 
globe. But the following problems more particularly belong to 
the terreftrial globe. tig 
Sih . 


F [20 


ty 
; 
; 
$ 


| 
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| 


} 


OE 
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PROB. XXVI. 


| The Latitude and Day of the Month being given, to 


tell the Beginning, Ending, and (confequently) the 
Length, or Cihesniante, of Twilight, | 


Der.—TWILIGHT is that faint light which 
begins immediately after the fun fets in the even- 
ing, and continues till he is 18° below the horizon ; 


and begins in the morning, when the fun comes 


within 18° of the horizon on the E. fide, and 


_ ends when he rifes. 


Tyro. I have heard that this problem is very 


| difficult in comparifon of fome others. 


Pui Lo. It is fomething longer in its operation, — - 
but very eafy, if you mind the rule and the ope- . 
tation together. | | 

Ruie.—The globe being rectified, if the qua- 
drant of altitude do not extend below the horizon, — 


bring the degree directly oppofte to the fun’s place 


_to the quadrant of altitude, fo that it touches juft — 


18° on the quadrant, then it is plain that the fun’s 


real place will be depreffed 18° below the horizon; 


- 


look on the index of the horary circle, which 


will point (if among the morning hours) to the 
beginning, or (if among the evening hours) to 
the ending of twilight.* | : 


But if the quadrant extend to 18° below the 


- horizon, which in all modern globes is the cafe, 
then reétify as before, for latitude, zenith, and 
_ fun’s place, and turn the globe till the fun’s place 
is 18° below the horizon, and you have the be- 


i 


Prob, VIL. 


: Ruie.—BRI aeRE 
dian, and fet the index atthe given hour; then 
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ginning or end of twilight, according as it is om _ 

the: eaft or weft fide of the horizon. A ‘ 
Tyro. Sir, I now underftand it very clearly. 
Puito. Proceed then according to the rule, 

and you will find that on March the aif, and — 


September the 22d, twilight begins about 4 in 


the morning, and ends about 8 at night. y 

The fun on thefe days, you know, rifes and 
fets'at 6. Add, therefore, the length of morning 
and evening twilight to 12 hours (the length of — 
the days then) and it gives 16 hours; this. fub-— 
tracted from 24 hours, leaves 8 hours, the length — 
of the real, or dark night.. ides. he et 
- So alfo on April the 24th, twilight begins about. 
¥ paft 2, ends about ; paft 9, and lafts in all — 
4h. 40m. But on December the 2oth, it begins 
nearly at 6, and ends at 6, and lafts in all 
4h. 14m.t aye ee 
.* What I mean by the degree oppofite to the fun’s place, is 
this ; it is that degree of the ecliptic, oppofite to, or 180° from 
the given place of the fin. Thus, fuppofe the fun were In Ws — 
then I bring its oppofite fign (viz, #) .to 18° on the quadrant, 
fo will ¥ be depreffed 18°, and the index will fhew the hour. 


- + There is no real night at London (but twilight) from May 


o July the zoth, the fun all that time being lefs than’ 
Are*horizon. : 


wt 


Soe ee? 


‘PROB. XXVIL 


S 


The Hour where you are being given, to tell what 


Hour it is in any other Part of the World. See 


Nw 


NG the given place to the meri- 


wt wae 
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- turn the globe till the other place, or places, come 
under the meridian, ard the index will point to 
“the real time in the place required. 

Ex.—When it is 2 o’clock in the afternoon at 
London, I would know the time at Jerufalem, and 
at Port Royal, or Kingfton, in Jamaica. 

Proceed according to the rule, and you will 
find, that when it is 2 in the afternoon at London, 
it is 22 minutes paft 4 at Jerufalem; and but 52 
minutes paft 8 in the morning at Port Royal. 


Another Method. 


I told you in Prob. XX. that 150 on the equator 
“make 1 hour of time; therefore this problem 3 
may be folved by common divifion, for having | 

the difference of the longitude of any two places 
(taken from a map) divide it by 15, the quotient 
is the difference of hours; and if any degrees — 
“remain, allow 4 m. for every degree, and fo in 
proportion for the odd minutes or miles. oii 
~. Thus I find by Prob. VI. Jerufalem is 35° 25° 
_E. Jong. of London; I divide, therefore, 35° 25' by 
15, and the quotient is 2 hours, and the remainder 
is 5° 25, which is 5 times 4, or 20 m. and the 
odd 25 m. or miles, is nearly 2m. fo that the 
difference is 2 hours 22 m. nearly, and as Jeru- 
falem is eaft of London, it has its hour before us, 

_ therefore it is 22 m. paft 4 in the afternoon. . 
Again, Port Royal is 77° oo’ W. of London; 
this converted into time as before is sh. 8 m. that 
Port Royal has its time later than London: for 
_ when it is noon at London, it wants 8 m. of 7 in. 

_ the morning at Port Royal. F vaste r 
’ At to in the morning and 3 in the afternoon at | 
 Peterfburgh, what o’clock is it at Pekin and Ferro? 


ome 


~ 
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s 


lepton ROR II EL: He 


‘ 


on that Day.* 


Ruie.—BRING the fun’s place to the meri- 
dian, and obferve exactly his declination for that _ 


day ; then turn the globe any way, and obferve 


what places pafs under that degree of déclination | 
on the meridian ; for all fuch will have the fun 
dire€tly over their heads fome time or other in. 


the 24 hours. 


Ex.—I would know what inhabitants, or places, — 
will have the fun in their zenith on May the 21ft. © 

Proceed as directed by the rule, and you will 
find the city of Mexico, Campeachy, St. Jago in 
Cuba, Owhyhee, and many other places that will - 
pafs under that degree of declination (viz. 20° N.) _ 
and will have the fun in their zenith on that day, — 
_ Alfo on April the 16th, the inhabitants of Porto — 


Bello, Carthagena, Cape Delgado in Africa, Ifle 


of Trinidad, Cochin in India, the Philippine . 


Iflands, and Sierra Leone (the new Englifh fet- 


tlement on the Weft coaft of Africa), will have 


the fun that day in or near their zenith. 


_ What people endure a vertical fun on the arf 


of March and Chriftmas Day? 


* This cannot happen to any other inhabitants but thofe/in — 
_ the Torrid Zone, that is, to fuch as have not above.23° 30! of — 
latitude, either N. or S. LEDS >) 2 3h 


Zhe Day of the Month being given, to tell thofe ie 
habitants that will have the Sun in their Zenith — 


ie 2 


, * , 
A 
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.. PROB. X XIX. 


The Day and Hour being given in any Place, to find 
the Place to which the Sun is then vertical, viz. in 
the Zenith. | | 


ey eS EN Vor eee 


| 
_ Ruxe.—BRING the given place to the brazen 
meridian, and turn the index to the giyen hour ; 
this done, turn the globe till the index points to _ 
the upper 12, or noon; then look under the de- 
gree of the fun’s declination on the globe for that 
day, for that is the very {pot, or place, to which - 
the fun is then vertical. feign ak, 
_ _Ix.—On May the roth, at 8m. paft 5 in the 
afternoon, at London, I would know what place. 
has the-fun then in its zenith. Anfwer, Port. 
Royal, in Jamaica. -, | | 
_ Thus alfo will you find that, when it is 33 m. 
*paft-6 in the morning at London, on April the 
Toth, and Auguit the 31ft, the inhabitants.at > 
Candy, in the ifland of Ceylon, will have the fun 
then in their zenith. bits ie 
__Where is the fun vertical at this moment, 5 
o'clock in the morning, June 21, at London? | 


. 
| 
: 
; 
i 


__N.B. There are two days in which the fun is vertical to all» 
_ the inhabitants of the torrid zone; which muft be when the fun: 
has the fame declination ; and in this Problem the other day will 
be Auguft 2; viz. the fame declination as on May the xoth, 


{ 


is 
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| PROB. XXX. 


- 

: i 

To find the Diftance of one Place from another in : 
Degrees and Minutes (viz. Miles) in an Arch of a — 
great Circle*, alfo their Bearing, or Situation, in 


— refpedt of each other. 


~ Ruie.—BRING one of the places to the me-_ 
ridian, and elevate the globe!for the-latitude of 
, it; and fix the quadrant in the zenith: then turn 
: the globe till the quadrant touches the other 
place, and the degrees on the quadrant between — 
place and place fhew the diftance; and the qua- ~ 
drant at the fame time will cut the horizon in ” 
the point of the compafs, called the bearing, or 
~ fituation, from the firft place.t | | 
- —x.—I1 would know the diftance from London © 
to Port Royal, Jerufalem, and Mofcow, as alfo 
their fituation in refpeét of London. — hee “4 
‘Proceed according to the rule, and you will 
find from London P, * 


4 


DEG, MILES. 4 
es To Port Royal (72) .. ( Soog hy Weald 
Ae — 2/2 I VIZ. ae 
Dest. 2/897 o Jerufalem 4 312 ¢ pearly 7219 ESE. 
: ‘To Motcow ey ee Meet Mf 1460 ,BeN. Ey 
What is the diftance and bearing of St. Salva- 
* ‘dor, the Havannah, and the fouthern point of * 
+ California, from Madrid?) 9° > i 
' * Note, 60 miles, or minutes, are reckoned a degree in gene- — 
‘yal. but this is a vulgar error; for it is proved that each degree § 
‘on the earth’s furface in every great'circle (fuch as the equator, _ 
‘meridian, &c.) is 693 miles; therefore, muitiply the degrees — 
by 693,, you have the diflance in Englifh miles. Re oak | 
~~ ‘The bearing is here to be underftood on the arch of a great 
circle, which is by an angle of pofition, very different from a 


bearing by the compafs. t, : 
+ 7 id ape 
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aay: | : pet acsiew tie fOr 
PROB. XXXL BF re | 


The Tateute and Day being given, to tell what Time 
the Sun will be due E. or We 


Pakic! THIS i is eafy, I think : is as the fun is 
always due N. and S. at 12 at night, and at 12 at o 
‘noon, I fuppofe he will be due E. and W. at 61 in . 
the morning, and 6 in the evening. ~ : 

Puixo. I thought you would {tumble upon this at 

general error; but you will foon fee your miftake. 

_ RULE. —Reétify the globe, and turn the qua- 
drant till it touches the E. or W. point of the ce 
‘horizon ; this done, turn the globe till the fun’s 2 
place for the given day comes to the edge of the _ . 
quadrant ; fo will the index of the ‘horary circle 
point to the. hour of his being due E. or W. on 
that day.* 4 

Proceed thus, and you 1 will find about 5 m. paft 

7 in the morning, on May the arft, at London, | 
the fun will be due E. and about 5 m. before 5 in 
the evening due W. On June the a1ft, he will 
be due E. about 22 m. paft 7 in the morning; 
but on December the 21it, he is due E. a out” 
45-m. paft 4 in the morning, and due Ww. about 
15m. et 7 in the Syeure 


* Note. ae the wer the ee is due E. and: Ww. at 6% in y $F 
ahe mor ning and at the fame hour in the aipninge 
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PROB. XXXII. a6 Ee 


To find the Antoeci to London, or any other Place. 
See Dialogue VI. Sea. IV. Article 1. 4 


RuLE.—BRING London (or the given place) to” 
the meridian, and count from the equator on the — 
meridian fouthward the fame number of degrees. 
of S. latitude, as London has N. (viz. 51° 32’), and” 
clofe to the edge of the meridian make a dot, for 
that is the place of the Antoeci to London, which 
is in the fouthern ocean, about 21° S. W. of the_ 
‘Cape of Good Hope. ig i 

Ex.—Who ate the Antoéci to the people of” 
New York? and to the inhabitants-of Alexandria 
in Egypt? | i 


2 


PROB. II. 


e 


. LAT. find the Periceci to London, or any other Place. 
See Dial. VI. Se&@. IV. Article2. 9 


- RutE.—BRING London to the meridian, and 

turn the globe till 180° of the equator pafs from 
London under the meridian; then under the 
fame latitude as London (viz. under 51° 32’ N.) 
at the edge of the brazen meridian make a dot, 
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; for that is the place of the Periceci required, 

_ which is about 40° E. of Japan. 

_ Ex.—Who are the Periceci to the people of 
Tunis? 


PROB. XXXIV. 


ii 


Lo find the Antipodes to London, or any other Place. 
¥ . See Dial. VI. Seé&. IV. Article. 3. 


2 RuLE.—BRING Bhd to the eee fists He 
~ turn the globe till 180° pafs through the meridian, 
Shen count 51° 32’ fouthward on the, meridian, — 
and under it is part of the Pacific Ocean S. E. of 
. New Zealand, which is the Antipodes to London. 
ik _ Ex.—What are the Antipodes of the inhabi- 


tants of Manilla? Find the Anteeci, the Pericect, 
‘and the Antipodes of Bencoolen in the ifland of 
peomatra. 


| 


i a” PROB. XXXV. 


eno AS3 


| Ve Time of an Eclip/e of the Sun or Moon aie ? 
| given, to find all thofe Countries, or Parts of the - 
Globe, in which it will be viftble. — 


 Rurz 1.—FOR the Sun: Find the place to. 
i which the fun is vertical at the time of the eclipfe, 
by Prob. XXIX. elevate the globe for the lati- 
. eee of that place, and bring it to the zenith or 


G 2 . 


. y 
Sane f e > 4 


: ¥ 
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a top of the globe ;. then to all places in the upper 
hemifphere, if the eclipfe be large, part of the 


fin will appear vifibly obf{cured; but if the eclipfe 


be {mall, in places near the horizon, rho will be | 


invifible on account of parallax. 
2.. For the Moon :—Find the place to which — 


(which will be the place of the moon at that _ 


time) bring this point to the zenith ; then to all the — 
inhabitants of the upper hemifphere, the eclipfe — 


will be vifible ; to thofe of the lower one invifible, | 
Ex.—Sept. 5, 1793, the fun’ was eclipfed at | 
eleven in the morning ;—Query, in what parts of |) 
the globe was this eclipfe vifible ?- 
Proceed according to the rule, and you wilt 
find the fun vertical to a part of the coaft of 
Guinea, in. Africa, a little north eaft of Calabar; 


which point being brought to the zenith, Europe, | 
. Africa, part of Afia, and of North and South. 
America, will appear in the upper hemifphere, ~ 


and in each of thefe the eclipfe will be nea 
but more particularly in Africa. The fun will be — 


, nearly vertical tq Sierra Leone at the end of the 
Hi secliples | 
In the courfe of the prefent year 1809 mere | 

will happen two eclipfes of the fun ; the firft on 

_ April 14, at about 9 at night, long after the fun 
"Gs fet. It will therefore be found to be ifvifible — 
te Europe, Afia, and Africa. But to the greater . 


part of America, to the inhabitants in the;iflands: 


particular, in 11° S. L. and 136° W. L, ee fun 
will be oo and centrally eclipfed. oe 


t 


- the fun is vertical at the time of the eclipfe, as | 
before directed ; then find the Antipodes to that — 
place, viz. the point exactly oppofite a ae 


-. of the fouthern Pacific Ocean, it will be a large — 
‘and beautiful-eclipfe, and to the Marquefas in 


: ie hae 
Re siege pe 
if aah ry 
oA 
° 


sa oy ty, 
Pe ay 
Ya Wel eo 
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On the 17th of Auguft, at about 6 in the 
morning, the fun will be eclipfed, 1 wifh to know 
whether it is vifible to the inhabitants of Great- 

Britain. , . 

~ Feb. 14, 1794, there was a total, and almoft 
central, eclipfe of the moon, at ten o’clock at 

night; on what parts of the globe was it feen? 

Proceed as before directed, and you will find 
the fun vertical to a part of the South Sea, a little 
north of Otaheite and the Society Ifles, the op- 
pofite point to which (viz. the place of the moon 
at that time) will be found in Africa, near the 
fource of the river Nile; which point being 
brought to the zenith, Eurepe, Aftica, great part 
ef Afia, and Brazil in South America, will appear 

above the horizon, and in all thefe the eclipfe 
will be vifible. 


Notg, ‘The time given in each of the foregoing examples is 
that of the middle of the eclipfe (i+ being then more extenfively 
con{picuous) but to find all the places at which any eclipfe will 
be vilible, the fame operation muit be repeated for the beginning 
and end, finding the place where the fun is vertical, &c. at 
each time. 


- 


i 


PROB. XXXVI grant J 


The longe/? Day in any Latitude being given (fuppofe - 
London 163 Hours) to te in what other Latitude 
the longeft Day is. 1, 2, 3, Sc. Hours longer than 
in the given Place. 


Ruie.—RECTIFY the globe for the given lati- 
tude (yiz. London), and bring the folftitial colure ~ 
__{viz. gs) to the meridian ; then where the horizon 
a S 3 | 


a 
« 7 
—- 
= 
“ain 
<<) 
, : 
~ a te 
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cuts the tropic of 23 make a dot on the tropic at © 
the edge of the horizon: this done, turn the ~ 
globe weftward, ‘till 7° 30' of the equator pafs — 
under the meridian, and then make a fecond dot © 
on the tropic againft the horizon as before ; then © 
‘turn the globe back to its firlt pofition’ (viz. to.cs) — 
and. elevate the pole, till the fecond dot appears = 
at the edge of the horizon, and the horizon will © 
- out the meridian in the latitude required. = «| 
Proceed as above, and you will find that in the © 
latitude of 56° 20, the days, are one hour longer © 
than at London; and by comparing The. 11th 7 
’ glimate in the Table p. 13, with the places, that ~ 
@o under latitude 56° 20 you will find they_agree. ~ 
‘The truth of the thing may be proved by Problem 
XVI. Va Tyler te 2 
a. Jf you wifh to know the latitude where the — 
- day is two hours longer than at London, proceed ~ 
‘as before, only inftead of caufing 7° 30” to pafs’” 
- under the meridian, you muft now: turn the globe — 
till 15° pafs ‘under the meridian, and make then ~ 
: Sadeton the tropic, "as befores: 5 Soe =e 
4. If for three hours longer, make 22° 30! pats — 
through the meridian, and proceed as before ; and — 
thus for’every hour, caufe 7° 30' more to pafs © 
‘under the meridian. kt Pte 
- ' If you with to know.the latitude where the 
—longeft day is an hour /lorter than ‘at London, — 
-only turn the globe eattward, inftead of weftward, © 
~ till 4° 30’ pafs through the meridian, and make 
‘a dot on the tropic, and deprefs the pole till this _ 
“ lies even with the horizon, you will-find the lati-~ 
 tudesabout 45° 30’. Thus for two hours longer 
_-about 60°, for four hours about 64° 30; but for two” 
_. ‘hours thorter the latitude is about 36° 30%, “Phis 
_ Problem fhews you how to find the difference of 
- climates, . A ik 15 a 


i ‘ ¢ “ Pad ph 
.! ee a Coan, 


rae 
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PROB. XXXVIL. 


_ Any Time not exceeding fix Months being given, to tell 


i 


Slt Jf Af tte a Lo i 
d Z a | gre ence SOE 
‘ 


LF 


that Latitude, or thofe Places, in which the Sun 


will not fet for all that Time. 


Ss 


RuLeE.—HERE 28 days are reckoned to the 


‘month. Bring the given time into days, and take . 


“the half of the number of days; but remember to 
abate 1 if the half exceeds 36. Then count from 
‘Cancer on thé ecliptic the fame number of de- 
grees as the half amounted to, and where this 
‘reckoning ends make’ a dot on. the ecliptic, 
 Laftly, bring this dot to the meridian, and as 
“many degrees as are intercepted, or lie between 
the dot and the pole itfelf, counted on the meri+ 
dian, is the latitude required. ) 


Ex.—I demand the place, or latitude, where 


the fun does not fet for the fpace of 4 months 
and 16 days.. 3 , 


This is 128 days, the half is 64°, abate 1° and 


"it is 63°; this Lcount from gs on the ecliptic, and _ 
“make a dot, and bringing it to the meridian, | 


find there are ‘nearly 80° between the dot and the 
pole; viz. the latitude is 80°, which is the upper 
~ part of Greenland. V4 


Sovalfo in'the latitude of 85°; he does, not -fet 


~ for 5 months and 2 weeks. And in the latitude of 


- $6° 30' not for 5 months, 3 weeks, and 3 days; 


rand in'the latitude of 90°, not for 6 months; viz. 
from March the a1ft to September the 22d. _ spade 


poe 


3 
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TyYRo. This appears, ‘now; very plain to me, 


but I know the generality of perfons believe it ‘to 


4 hb led oes PROB. XXXVIII. . 


4 


N. part, when the fun is in the tropic of up. This” 


be falfe, for want. of confideration. 

Paine. You, fee cit 4s evident, for under then 
pole, in the latitude of 90°, when the fun enters 
x he begins to rife, and does not fet with the” 
inhabitants there (if there be any) till he enters” 
# ; viz. for 6 months. ¥ 

Tyro. I fee it, Sir, very clearly; but, prayys 
have they not alfo a great fhare of twilight: Andy 
are not the inhabitants at the contrary pole inv 
darknefs for a long time? ¢ 

Putiuo. Yes, and fo are the inhabitants in the 


is | Pletaly demonttrated Oy the next peeblent _ 


2 Si £4 Jan eee oe) ew a mae 4 
©o tell in the Latitude go (where the longef? Day is 
fix Months) how long it continues to be ae 
after Sun-fet ; and how long their Night 1s see 
Twilight ends, before it begins again, i 


Rube. YOU remember, Epasarna to the late 
Problem, that the fun fets with the inhabitants at 


_ -the N. pole, and rifes to thofe of the S. pole, on 


‘September the 22d ; confequently twilight begins ” 
-with.thofe at the N. ve on Peppeneer the 22d. ~ 


‘SPher alana 


Lee f 


. Elevate the N. ole to the zenith, and turn 
‘the 2 alobe. till fome arerte of the fun’s Plea in 
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_ the ecliptic lies under 18° of the meridian, on the 
_ §. fide of the horizon, and you will find it 22° m, 
viz. November the 14th, the ending of twilight, 
_ that is, they have twilight from September the — 
22d, to November the 14th, and then they begin | 


to have dark night (fave the advantage of the: 


moon) till the 28th of January. For, | 
2. Turn the globe till fome other point of tne 
ecliptic comes under 18° as before, and you will 
find it about 8° of #, which anfwers to the 28th 
of January, the beginning of twilight to the inha- 
bitants of the N. pole, and on March the 2rft, 
the fun rifes with them. ie 
Thus it appears, that the length of their day 
. (from fun-rifing to fun-fetting) is from March the 
_/arft, to September the, 22d, viz. 185 days.* The ~ 
length, or continuance, of twilight, is from Sep- — 
tember the 22d, to November.the 14th, and from 
_ January the 28th, to March the artt, in all about 
105 days; and their real night is from November: 
the 14th, to January the 28th, viz. about 75 days. 
_. The fame holds good as to the inhabitants of 
the S. pole ; for the fun rifes with them when he 
enters , and fets with them when he comes to y. 
Tyro. I perceive it plainly, Sir, and thank 
you for this clear demonitration. rit fs 
_ Puito. Now, Tyro, I fhall fhew you the ufe 
of ihe celeftial globe; and after that give you 
fome Problems, for the’ pradtical, ufe of both 
globes. | hehe ein 


* It is an eftablifhed maxim with many geographers, that all 
parts of the globe equally enjoy the benefit of the fun, in refpect 
of time, and are equally deprived of it;. but from hence it evi- 
dently appears that the North Pole is five of éur days every year, 

longer in the illuminated hemufphere than the South Pole. 


G5 


.- > | 


430 THE USE OF THE GLOBES. 


PROB. XXXIX. 


The Des sf the Month seas given, to. find on the 
celeftial globe the Sun’s Place in the Ecliptic. 


‘ee Problem Vill. 


PROB. XL. 


i » This is the reverfe of the laft, and done the 4 


fame way as Prob. UX. 


PROB, XLI. 


To ‘Gee be piste of the Sun on any Day of the 


Year. 


“The fae as Prob, XI. 


3 PROB, XEIL 
To find the Sun's right Afcenfion. 
See Prob, XVIIL 


ee 


bi 
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; PROB. XLIL. 


Ke tell the Sun’s oblique Afeenfi Gon and Deftenjion on im 
| any Latitude, and on any Day. 
The fame as Prob. XIX. 3 re 
PROB. et 


The Latitude Me Day being given, to find the Sun's 
. - afcéenfronal Differen ence. | 


‘The fame as Prob. XX. 


~ 


PROB. XLV. ee 


The Latitude and Day of the Month being given, to | 
tell the Sun’s Amplitude, viz. his Difiance from 
the E. and W. Poznts at rifing and aid 


he The fate as Prob. XXL 


PROB. XLVL- 


The Leitade and Day being given, to tell the Suis 
| Azimuth. ane 


‘The fame. as Prob. XXII. wre Peet 
G 6- Cae ed ie 


* 


(i oa 
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PROB. XLVIL. 


| The Latitude, Azimuth, and Day being given, to tell f 
ony the Flour of the Day, °° . 


See the Rule, Prob. XXIIL 


\ 


PROB. XLVIIL 


The Latitude, Day, and Hour being given, to tell the 
ian Sun’s Almacanther, 


' os 


See the Rule, Prob. XXIV. 


PROB. XLIX. | | 
To find the Right Afcenfion of any Star. 


_Ruve.—BRING the ftar to the meridian, and 
the degree of the equinoétial, cut by the meri- _ 
dian, is the right afcenfion required. ‘G 

Ex.—Thus you will find the right afcenfion-of 
Aldebaran in Taurus to be about 66°; Ar€turus in _ 
Bootes about 211° 34'; Rigel in Orion about 76° 
8’; and Sirius, or the dog-ftar, about 99°, &c. &c. Z 

What is the right afcenfion of Dubhe in he - 
Great Bear, Lyra, and Capella? 6 OL Aaa 


- 


_# 


Se 
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PROB. L. 


| Che Latitude of the Place being given, to tell the ; 


oblique Ajcenfion and Defcénfion of any Star. 
Ruxe.—RECTIFY the globe for the latitude of © 


_ the place, and bring the ftar to the eaftern edge 
_of the horizon, and the degree of the equinoétial, 


that is then cut by the horizon, is the oblique 


- afcenfion required. Turn the ftar to the weftern 


fide, and the degree of the equinodtial, cut by the 
horizon at the fetting of the ftar, is the oblique 


* defcenfion required. 


Ex.—Proceed thus, and you. will find the 


' oblique afcenfion of Rigel to be about 86° 56 ;— 


of Markab in Pegafus, about 325° 13; and of 


_Aldebaran, or the bull’s eye, about 44° 45. ‘Turn 


each of thefe to the weftern fide, you will find 

their oblique defcenfion 65° 22'; 2° nearly; and 

37° 15. ) . : 
What are the oblique afcenfion and defcenfion 


_ of Cor-Hydre, Sirius, and Atair in the Eagle? Ih 


Note.—There is this difference between the right and oblique 


' . afcenfion and defcenfion of the fun and ftars, that the fun’s 


oblique afcenfion, &c. differs every day in the fame latitude ; but 
the ftars oblique afcenfion is every day the fame. . oy 


PROB. LI. 


To tell the Declination of the, Stars. 


RuLE.—AS for the fun’s place, fo alfo here, 
bring the given ftar to the brazen metidian, and 


——— \ 
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_obferve what degree of the meridian lies direétly 
over the ftar, for that is the declination either N. 
or S. according to which fide of the equinoétial it 
lies on. ' panic § DKS 

_Ex.—Thus you will find the declination of Al~ 
- debaran to be about 16° 5’N. The upper pointer 
to the pole (in Urfa Major) about 62°18’, and 
the lower one 56° 55’, but Regel in Orion I find 
ahout 9° S. and Antares or Cor ‘Scorpionis about” 
26° S. declination. | is Tae 
What is the declination of Markab ; Formahaut 
in the S. Fithes mouth, and Bellatrix in Orion? 
From this Problém and the XLIXth 2 
arifeth gee eal cna 


PROB. LIL’ - 


iy & he Right Afcenfion and Declination of “any Sar 
+» bemg given, to find the Star at once... 


- Rurre.—BRING the given degree of right af- 
-cenfion on the equino€ial to the brazen meridian, 
then look under the degree-of declination on the 
‘meridian, and there you will find the ftar. 
| |. | &x.—Thus, fuppofe I wanted to find Aldebaran, — 
- whofe right afcenfion is 66°, and his declination — 
16° SN. J firft bring 66° of: the equinoctial to - 
the meridian ; and looking under 16° 5’ N, de- 
clination on the meridian, I find Aldebaran. i 


? 
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So alfo Sirius has 99° right afcenfion, and 16 
26'S. declination; therefore I bring 99° of the 


equinoétial, to the meridian, and looking under 
16° 26’ S. declination of the meridian, I find 
Sirius juft at the meridian. The fame for any 

other ftar. | ; are | 


SN aS ‘ 
a 


PROB. LIL. 


To tell the rifing and fetting of the Stars, and the 
Point of the Compa/s any Star rifes or Jets upon in 


any Latitude, and on any Day of the Year. 


- Rure.—BRING the fun’s place to the meri- 
dian, and rectify ‘the globe; then turn the globe 


_ till the given ftar comes to the eaftern verge of 
‘the horizon, and the index of thé hour circle will 
“point to the time of rifing, and the horizon will 
_ fhew the point it rifes upon: turn it to the Welt, 
and the index will point to the time of fetting, | 
_and the horizon will fhew you the point it fets 
_ upon. 


Ex.—Proceed thus, and you will find that Aldes 


Baran, on November the sth, at London, rifes a 
Tittle paft fix in the evening, and fets about nine 
_ inthe morning. The point he rifes upon is E. 
_N.E. and the point he fets upon is W.N. W.. . 
_ But Rigel in Orion, the fame night, rifes a little - 


before’nine at night, and fets about half paft feven 
in the morning. The point of rifingisE. by 5S. | 


and of fetting W. by S. 
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When do Regulus and Aréturus rife to the in- 


_ habitants of Lifbon on the rft of June, and on the 


roth of January? 


Note.—The ftars rife and fet every day on the fame point of | 
the compafs, though at different hours. i 


PROB. LIV. 
To tell the Time, viz. how many Hours any Star 
continues above the Horizon, from its rifing to its 


setting, in any Latitude. k 


Ruiz.—RECTIFY the globe, then bring the — 


_ftar to the eaftern verge, and’ note the time of 


rifing; then turn the globe to the weftern fide, 
and the number of hours that the index paffes 
over on the dial plate tells you the continuance | 
of that ftar above the horizon. _ . : 
Ex.—Thus, I find Aldebaran at London con-: 
tinués up from the time of his rifing on any day 
(but for example take December the 25th) about — 


‘fifteen hours, and Regel about ten hours and a 
half. | | 


_ At. Stockholm Aldebaran continues up above 
fixteen hours; but at Port Royal he continues up — 
only about twelve hours and three quarters. 


THE USE OF THE GLOBES. 137 


PROB. LV. 


Lo tell the Diftance of one Star from another, in De- — 
 . grees and Minutes, in the Arch of a great Circle. 


_ THIS Problem properly contains four queftions, 
_and therefore requires fou sanfwers. | 
1. If the ftars lie under the fame meridian, but | 
have different declinations, bring them to the 
brazen meridian, and the degrees intercepted be- 
tween them, counted on the meridian, is the dil- 
_ tance required. Meccan | 
Thus, I find, the two pointers in the Great Bear 
to-be about 5° 30 diftant from each other; and 
_ Deneb in the'Sterk, and the Dolphin’s eye about 
— 29° 30° diftant. Yeon ae 
9. If they have the fame declination, but be 
under different meridians, bring the firft (at plea- 
_ fure) to the brazen meridian, and note the degree 
cut by the equator; then bring the other to the ~ 
meridian, and note how many degrees ‘have pafled 
through the meridian, for thefe fhew their diftance 
required. | aS 
“Thus, I find, the difference between Lyra and 
Caput Medufe to be about 122° 30’; for Lyra 
(38% declination) being brought to the meridian, 
cuts the equator in 277° 30, viz. 82° 30 from ¥ 
weltward; and Caput Medufe cuts 40° of the 
equator. eaftward; their diftance, therefore, is 
Tae eee Rr eee 
3. Ifthe flars neither lie under the fame meri- | 
_ dian, nor have the fame declination, then oring 
either of them to the. meridian, and elevate the 


4 
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pole to the fame height asthe ftar has declination, © 
(that is, the fame as you elevate the terreftrial — 
globe to the latitude of a place), for then the ftar — 
will be in the zenith: then fix the quadrant to the 


zenith, over the given ftar, and extend it to the 


other ftar, and the degrees on the quadrant fhew © 


* - 
[| 


the diftance required in a‘true arch of a great — 


circle, é 


Thus, I find the diftance between Capella and 


Cor Hydra to be about 79°, and between Alde- 7 


baran and Sirius about 46° 30’, &c. 


4. If the ftars be at fuch a diftance from each — 


“other that the quadrant will not reach them, then 


bring either of them to the horizon, and elevate — 
or deprefs the pole, till the other lies alfo at the — 
verge of the horizon, and the degrees counted © 


upon the horizon, between ftar and ftar, is their 


diftance in degrees. 


‘Thus, between Aldebaran and Cor Scorpionis, ‘ 


you will find about 170 degrees, - 


Note.—Though the diftance of the ftars from. each other is 


thus determined by degrees, yet you are not to fuppofe their — 


diftance is fo many degrees to be converted into En lifh miles, 
-but itenly means, that they appear under fuch angle, that is, 
between Capella and Cor Hydra is an angle of 70°, 


SS 


‘PROB. LVE Oe 


To tell what Stars will be on or near the Meridian, 


at Noon and at Midnight. — 7 


ae 


FIRST, FOR THOSE AT NOON, 


~'Rute.— BRING ‘the fun’s place to the meri- : 


dian for the given day, and all thofe ftars that are - 


then under the meridian are the ftars required. 


aa: 


* 


“g 
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3 ARRAN 
Ex.—Thus, I find, on MaXthe 27th, Aldebaran 


‘js on the meridian at noon, and Cor Hydra will 
be on the meridian Auguft the 7th at noon; but 


‘on February the 4th, Cor Hydre will be full S. | 


about midnight. For only turn Cor Hydra un~ 


der the meridian, and the index will point to the 
lower 12; and the meridian itfelf ‘will cut the 


ecliptic in Me of az, viz. February the qth. 
é : yd s , | . 


~ PROB. LVIL 


The Latitude, Day of the Month, and Hour of the 


Night, being given, to find the Altitude and Azs- 
muth of a given Star, - | 


RuLe,—RECTIFY the globe for the latitude, 


- and day of the month, then fet the hour index to 


a 


the given hour, and move the quadrant of altitude — 


to the given ftar, its azimuth wiil then appear on. 
the horizon, and its altitude on the edge of the ~ 


quadrant, 


_”.Ex.—Thus,, at London, the 11th of May, at 
eleven o’clock at night, I find the altitude of Cor 
 Leonis to be 26° so’, and its azimuth 76° 30' from 
- the South towards the Weft, or nearly Weit by 
 Seuth. | val . | 


the latitude of Lifbon? 


-; 
na 
o> 
& 
a 
et 
hy 


What will the altitude and azimuth of Arcturus 


. be on-the 20th of September, at two o’clock, in 


| 
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PROB. LVUL. | ib 


The Latitude, Day of the Month, and Altitude of a 

Star, being given, to find the Hour of the Night. 
» Rute.—RECTIFY the ‘globe for the given ~ 
latitude, and day of the month, then “turn the — 
globe about in fuch a manner that the ftar may _ 
be upon the edge of the quadrant in the given — 
_ degree of altitude, then will the index point to the © 

OUT OT CMe tights ty eae eA ; = 

This is the converfe of the former Problem, ~ 
and therefore needs no example. ae 


PROB. ‘LIX, | 
To tell what, Stars never rife, and thofe-that never, — 
| | fet, at London. abi “ads 


Ruve.—t1. ONLY obferve what ftars have above : 
206° 30° N. declination; for all fuch never fet at — 
. London, but are always above the: horizon. = — 

2 Obferve alfo thofe ftars that have above 38° 
30 8. declination, for thofe never rife, but are 
always under the horizon at London, 
_ Ex.—Thus the pointers in the Great Bear, * 
Deneb in Cygnus, and many others, never fet. 

Alfo, Canobus in Argo Navis, and Pes Cen- 
tauri, and many others, never rife at London. 


.. (Pyro. Sir, you have highly obliged me, and I : 
fee now very plainly the different afpe&t of the, 


heavens in different places. 
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Puivo. From what you have been taught, Tyra, 
it is eafy to conceive, that by the inhabitants 
‘under the North Pole no South ftar can ever be 
feen, nor can the inhabitants at the South Pole 
ever fee one of the ftars in the other hemifphere; . 
but the inhabitants under the equator have a 
-pieafant fight of all the ftars from pole to pole, 
“for they rife and fet with them at right angles; 
therefore no ftar can continue above twelve hours - 
above their horizon. | ) ee 


PROB, LX. 


To know at any Time of the Year (in the Latitude 
_ of London} where to find any Star, or tell the 
Name of any Star when required. Barn" | 


Ruie.—RECTIFY the globe for the day, and 
turn it till the index points to the given hour, then — 
by a quadrant take the height of the required flar ; 
or, for want of it (in a common way of gueffing) . 
cobferve what part of the heavens ‘itis in, viz. 
whether E. N.S. W. or the like, as alfo.its height 
as near as you can guefs: this being done, fet the 
globe in due order for the day and hour, and you 
will find the fame ftar on the globe; and, by ap- 
plying the quadrant, you will find the exa& point 
ef the compafs, and the real height the ftar then 
has, which, though not perhaps near to what you 
' gueffed them at; yet, if it be any noted ftar, you, 
May ailure yourfelf are its real height and bearing, - 
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as there is no éttier ftar of note near it about that 
height, and upon the fame point. i 
_  Ex.—Walking on December 25, at eight at 
night, I obferved a bright ftar (as near as I could 
guefs) on the S. E. point, and about 48° high; 1y 
~would know what ftar it is. Anfwer, Aldebaran| 

I re&tify the globe, and turn the. index to the 
hour, and then turn the quadrant to the given | 
point of the compafs, and looking about 48° high 

on the quadrant, I find Aldebaran to be 
neareit bright ftar by the quadrant on that Boing ! 


.and-at that height; therefore I conclude it is Al-— 


debaran. 
Alfo at three quarters paft ten the’ fine ig j 
I fee two very bright ftars, one on, or near the 
meridian, about 30° high, and the other near the’ 
S. E. point, and about 35° high. I demand theigl 
‘names. Anfwer, Rigel, in Orion’ s foot; and” 
Aes on Pine a : ee. : ; 
4 % 


rs 


ee 


sees 


oe, anti PROB LXL. 
Te tell the Latitude and Longitude of the Stars. 


irs _-FIRST, obferve whether ‘he given, 
far be on the N. or S. fide of the ecliptic; and if © 
-it be on the N. fide, elevate the N. pole 66° 30', — 
and turn the globe till os-and. up lie i in the N. and , ¥ 
S. points of the horizon, that is, till the. eclip’ ;. 
be parallel or even with the horizon ; fix tl 
drant in the zenith; then, keeping. the 
cay turn the quadrant till the edge of it it touc 


Sa 


- 
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the centre of the ftar, and that degree on the 
quadrant (viz. the altitude of the ftar in the lati- 
tude 66° 30) is the latitude required, and the de- 
‘gree of the ecliptic, cut by the quadrant, reckoned 
from Aries. (or rather reckoned among. the figns, 
‘as it happens) is the longitude required. he 
Thus you. will find Arcturus in Bootes to be. — - 
about 30° 57’ N. latitude, and 210° longitude, — 
from 9, or rather 32°-of #«. Alfo Athair is 
about 29° N. latitude, and 25° of longitude in rp. 


2. For any SOUTH STAR. , 
Elevate the S. pole 66° 30', and fix the quadrant 

nthe zenith, and apply it to the ftar, as before 
direéted, you have the latitude and longitude re- 
‘quired. Thus you will find Pes Centauri to be 
‘about 42° 28° of S. latitude, and 237° longitude _ 
from 9, or rather 27° in mg, and thus for any 
other ftar. ~ . : 


Bi 


‘PROB. LXII. 
re j by hy : 

“The Latitude and Day of the Month being. given 
~~ ( fuppofe December 25, at Nine at Night at Lon-  — 
pon), to fet the Globe fo as to represent the Face 
|. of the Heavens at that Time, and fhew the Names. 

| and Pofitions of the moft eminent fixed Stars. 


© Ruis.—RECTIFY the globe for the latitude, a 
-and bring the fun’s place to'the meridian, andthe 
index: ‘to twelve. "Then turn the globe to the: ee 
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given hour, viz. nine at night, and there fix it, fo 
will every ftar on the globe (if you fet the globe ~ 
N. and 8S.) correfpond with, or point to, the fame 
{tar in the heavens, ; ; Tg 
Thus (at London) I find Capella E. by S. about | 
“5° high: Pollux and Caftor, the firft about 40°, 
and the Jatter about 45° high, near the E. point. — 
Procyon below them, to the left hand, 23° high, © 
FE. S. E. Sirius yet lower, to the left, S$. E. about 
10° high; Betelgueze on the fame point, and 
about 38° high; Rigel, more fouthward, about © 
26° high; Aldebaran, on the fame point, much » 
higher, viz. about 53° high; the Sevén Stars, or 
Pleiades, S. nearly about 62° high; Mencar, 8. 
by, W. 4c° high. . * oe ohn ae 
_ Hence you will readily diftinguifh the principal ~ 
ftars, as they appear in the heavens, at any given ~ 
time and place. Reétify the globe for the time — 
and place, and then obferving fome ftar which 
you know as one of the pointers in the Great 
-Bear,* or Sirius; find the fame on the globe, and» 
take notice of the pofition of the contiguous ftars 
in the fame or an adjoining conftellation; direc 
. your fight to the heavens, and you'will fee thofe _ 
ftars in the fame fituation: thus you may proceed 
from one conttellation to another, till you have 
learned moft of the principal ftars., Take as an 
example,’ the fituation of the ftars at London on 
the oth of February, at nine in the evening.— 
Sirius, or the Dog Star, will be on the meridian; — 
its altitude 22°; Procyon, or the little Dog, 16°. 
towards the eaft; its altitude 43}: fomething 
--more towards the eaft are Caftor and Pollux, — 


ne 


* The two ftars in the Great Bear are called Pointers, } ecaule 
a line drawn'through them points to the pole far, 


7 vA 4 j 
aN 4 oor qth na 
be? ey 

NEVE Se 
? G 
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about 24° above Procyon: S. E. 65% and 35° in 
height is Regulus or Cor Leonis.. Due Eaft, and 
22° in height, is the ftar Denib Alafed in the Lion’s 
tail: 3e° from the Eaft towards the north’is Arc- 
turus, about 3° above the horizon: direély above 
‘Aréturus, and 31° above the horizon, 1s Cor Ca- - 
roli: in the North Eaft are, the ftar in the extre- 
mity of the Great Bear’s tail; Aliath, the firft ftar 
in the tail; and Dubbe, the northernmoft pointer | 
in the fame conftellation : the altitude of the firft 
is 50°; of the fecond 41°; and of the third 56°. © 
Reckoning weftward, we fee the beautiful con- 
‘ftellation Orion, the middle ftar of the three in his 
belt is S. 20° W. its altitude is 35°. Nine degrees 
below his belt, and a little more to the Weft, is — 
Rigel, the bright ftar in his heel. S. 49° W. and 
about 45° above the horizon, is Aldebaran, the 
Bull’s eye. A line joining this laft and Sirius 
paffes but little above Orion’s belt, the middle 
‘ftar in which is equally diftant from each. A 
little to the Weft of Aldebaran are the Hyades, 
and about S. 70° W. are the Pleiades: in the W. 
by S. point is Capella, in Auriga. In the N.W. 
_and about 42° high, is the conftellation Cafhopeia ; 
and almoft in the N. near the horizon, is the con- 
- ftellation Cygnus. Ret 


~ 


~ 


SS PROB. LXIII. | s 
Jo tell the Time of the achrenical rifing and fetting of 


tha Sigr sae gus 


« Siu 


ee Der... THE achronical rifing of a ftaris - 
a when the ftar rifes juft at fun-fet. } Modes 


He. 
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2. Afar is faid to fet achronically, when it fets- 


_. with the fun. 


| 


Rvuxe. Bring the fun’s place, for the given : 


day, to the weftern fide of the horizon, and all 


thofe ftars that are on, or near, the Eaftern fide of - | 


_the horizon, rife achronically ; ; and thofe on the 
Weftern verge of the horizon fet achronically. 
_ Thus I find on December the 6th, that Alde- 


baran rifes achronically, but it fets achronically 
on May the 2r1ft. Alfo Sirius rifes achronically — 


on February the 4th, and fets achronically _ on 
May the 14th. 3 


} FROB. oes ; 


qo tell the cofnical rifing and Jetting of the Stars in 
| any Latitude. | 


Der. 1. A STAR is faid to rife cofimically, 
when it rifes with the fun. 


we 


2. A flar is faid to fet cofmically, when it fets 


at fun-rifing. 

Rune. Reétify the clobe, &c, and bring the 
_ fun’s place’ fo the eaftern fide of the horizon for 
the given day, then all thofe ftars cut by the 
eaftern edge of the horizon rife cofmically. The 


globe till 1 remaining in the fame pofition, look at 


the weftern edge of the horizon, and all thofe 


ftars cut. by it, or ‘that are Bees 2 near it, fet on that , 


day. colmically. 
- ‘Thus [dind’ that heii and two. {mall ftars 
in ‘Hercules st Thigh, rife. cofmically SeRteEE 


suet 
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the ath. Alfo two ftars in Eridanus, Lyra, &c. 
&c. fet cofmically. Markab in Pegafus is but juft 
below the horizon, therefore may be faid to fet 
ogee cofmical, as it will within a day or two. 


FOR THE COSMICAL SETTING. 


Turn the globe till the ftar comes to the weftern _ 
fide of the horizon, and obferve the degrees of 
the ecliptic then cut by the eaftern fide of the 
horizon, for that will anfwer to the day of the | 
cofmical fetting. 

_ Thus Aréturus fets cofmically June the 22d. 
lee Aldebaran {ets cofmically November the 
2st 


t] 


| PROB. LXV. 
Lo tell the helacal rifing, or fetting of the Stars. 


Der. 1. HELIACAL risinc is when a ftar 
once immerfed in the fun’s beams, gets out of ; 
them, fo as to be feen at the eaftern edge of the 
horizon, juft before fun-rifing. 

- 2. Heliacal serrinc is when a ftar, once out 
of the fun’s beams, gets into them fo as to he- § 
‘come invifible after fun-fet. : . 
Rure. To find the heliacal R1sinc: Senile 
the globe, and bring the given ftar to the eaftern ” 
verge of the horizon ; then fix the globe, and turn 
the quadrant to the ‘weftern fide, till 12° of the 


‘quadrant touches the ecliptic; thisdone, notethe 


ecerce of the esd that is cut by 12° of the — 
SH sa 


‘bringing as much cold as he has 


1 
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quadrant on the weftern fide (for then will the real — 


place of the fun be 7 Sie 12° on the eaftern 


fide), and that degree {ought in the calendar gives 


the heliacal rifing. ‘The heliacal setTrine is found 
in the fame manner, by turning the quadrant to 
the eaftern fide. Thus you will find Aldebaran 
vifes heliacally July the 4th, and fets heliacally 
May the 5th. 


Aréturus rifes heliacally at Jerufalem O&ober — 


20th, and fets heliacally November the 5th. 


And Sivius the Dog Star rifes heliacally about 


Auguft the 26th.* 


| Note 1.—This heliacal rifing and fetting of the tars is dif- 


ferent according to their different magnitudes. For, 


-2.—Stars of the firft magnitude are feen at rifing and fetting, 
when the fun is but 12° below the horizon. Stars of the 2d 


magnitude are not perfeétly feen till the fun is 13° below the . 


horizon. Thofe of the 3d degree, when heis 14°. Thofe of | 


the 4th degree of magnitude, when he is 15° below the horizon. 
Thofe of the sth degree, when he'is 16°. Thofe of the 6th de- 
gree, when he is 17°; and the nebulous, or {mall ones, not un- 


til he is 18° below, the horizon, viz. about the beginning and 


ending of twilight. : 
3.—-The ancient poets make frequent mention of the ftars 


. rifing and fetting in thefe three ways, which, for that reafon, are ~ 
fometimes called poetical. ‘The fame poets likewife, and other | 


writers, ufed to reckon their Dies Caniculares, or Dog Days, 


_from the heliacal rifing ef Sirius; but they did not agree when . 


they ended.. Some reckoned them to continue 30 or 40, and 
others 50 days. However, in this they agree, that the weather 
was very hot and fultry for five or fix weeks after the rifing of 
Sirius. “But as it was then, fo it is now, without reafon ; for 


Sirius does not now rife heliacally till near September, though ~ 
our almanack makers continue to reckon the beginning of Dog — 
Days from July the goth. It is plain, however, that Sirius” 
‘can no ways be charged with bringing this fultry weather; be- 

caufe three or four thoufand years hence he will not rife helia- 


4 


cally till November, and. then, Matte will be charged with 
therto been accufed ef bring» 
wig heat. Wee Se 


‘ 


] 
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PROB URV Lj sis0 0% 


To explain the Appearances of the Harveft Moon at 


ONDON. 


THE moon proceeds daily in her orbit about 
13°, and lofes about 48’ a day, one day with ano- 
ther, in the time of her rifing; but vet fhe lofes — 
more when fhe isin one part of hex orbit, and 


“Aefs in another; which is occafioned by the 


moon’s path (which may, without much error, be 


confidered the fame as the ecliptic), lying in fome 


parts more oblique to the horizon than others. 
By turning the globe, it will be feen that the 


angle made with the ecliptic and horizon is leaf? 


when Aries is brought to the eaftern edge of the 


horizon, and greate/? when Libra is brought to - 
the fame eaftern edge. Place a {mall patch on , 


the firft of Aries, to reprefent the moon’s place, 


and another at the diitance of 13°, the moon’s, 


daily motion from the fun: then having brought 


the firft patch to the horizon, fet the index to xii» 


o’clock, and turn the globe exactly one round, 


«when the index will be at xii again, andthe fame 
patch will be in the horizon; but the moon has 


in the mean time advanced to the other patch, 


andthe globe muft be turned in order to bring. . 


that fecond patch to.the horizon, till the index 
- points to 21 minutes; therefore the moon, when 
in the beginning of Aries, rifes on two fucceflive 
_ days with only 21 minutes difference of time. 

Again, place two patches, in the fame manner, at 


m3 


1 
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the beginning of Libra, and there will be found 
1 hour 12 minutes difference of time in the two 
rifings ; and if, patches be placed on any other — 
part of the ecliptic, the difference will be lefs or 
more between the two extremes, according as 
the part of the ecliptic is nearer to Aries or to 
‘Libra. It is therefore evident, that as the moon — 
goes through the ecliptic in a month, there muft, 
be fome days i in every month in which there will . 
be. the fame {mall difference in the mo6n’s rifing — 
as was firft found. But its rifing is never fo much 
obferved as when at the full: and the time it 
riles for feveral evenings about its full with the — 
_ leaft difference, is when the fun is near the begin- — 
ning of Libra, as the fun’s place is, at full moon, — 
oppofite to the moon; confequently that time — 
mutt be about the beginning or middle of Sep- 
tember. 
If there be Fee: or fur et put at Ave dif. 
tance of about 13° on each fide: of the firft of 
Aries, and on each fide of the firft of Libra; the 
difference of time, during the rifing of feven. of | 
the former, will be only about two hours and 
three quarters, while in the latter feven it will be 
eight hours anda quarter. Whence it follows, 
that when the moon is full in harvett, it differs — 
but two hours and three quarters in its rifing for a 
. whole week ; and as it rifes as foon as the fun fets 
for feveral fucceffive evenings, its regular ping i is 

_ fubjeét to general obfervation. 
_ The above difference is fuch as happens when 
the moon is in the ecliptic; but if it be /outh of 
that line, the angle which the moon’s orbit makes 
with the horizon will be greater, and confequently 
there will-be greater difference of time inthe © 
moon’s uhag during feven days, which in fome’ 


/ 
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cafés may be equal to more than three hours and 
-ahalf. On the other hand, if it is north of the~ 
ecliptic, the angle which its orbit makes with the » 
horizon will be much lefs, and the difference of its 
_rifing in feven days will not, in the moft favour- 


_ quarters. 


able fituations, be more than an hour and three 


Hence it appears, that the harveft moon is not 


equally beneficial in all years, and that it depends 


will be in 1821. 


on the moon’s latitude when in Pifces. and Aries. 
In the year 1783 it was the moft beneficial, and 
in 1792 it was the leaft fo; and as the harvett- 
moons go through a whole courfe of the moft and 
leaft beneficial ftates every nineteen years; the 
moft beneficial was again in 1802, and the leait 


PROB. LXVI. 


The Latitude and Day given (fuppofe at Lonpon, 


DO ON-P Wh 


November the 5th) to tell, 


ej 


. THE rifing and fetting of the fun, and the 
point he rifes and fets, upon. tH 

. His meridian altitude. ead ths 

. His altitude at any hour, fuppofe ten in the 

morning. ie ee Lae | 

His right and oblique afcenfion. 

. His afcenfional difference. 

. His amplitude at rifing. 

. His azimuth at ten in the morning, . 

. His almacanter at the fame time. OW 

H 4 


/ 


4 


cae a y\ 
‘ ; ‘ Pa an 7) 


_g. The time he is due E.* 

10. The length of day and night. 
11. The length of twilight. 

12. The length of the real night. 


13. The Sabet to whom he will be vertical that | 
da 


14. The very place to which he will Ba vertical 
_at ten o’clock at night at London. Alfo, 


gq 5: ay o tell what time Aldebaran; or any ¢ other |” 


ftar, will rife and fet that night. 


16. To tell alfo what time any ftar will be sel 

7 E. or W. (fuppofe Aldebaran), what is its — 
amplitude at rifing and fetting, its azimuth — 
at eight at night, and the time of its being : 


full S, Alfo, 


17. To tell what point of the compafs the Point- 
- ers will then be on, and what time they _ 


_ will be on the meridian above and under 
‘the pole ftar. - 


Tyro. You may depend, Sir, upon my trying A 


to work thefe problems the firft opportunity. 


PutLo. And in order to make you not-only ~ 
perfeat, ‘but familiar in the ufe of the globes, let 


me recommend you to fet down the anfwers in 
writing. 

Tyro. I will, and fhew them to is when we 
meet next. 

Puito. Afterwards it will be an “phefad eXel'= 
cife to do the fame feries of problems for the lati- 
tude of Lifbon, Peterfburgh, and Madras. 

Tyro. I fhall be glad to purfue thefe scree 
till they are peteny aie eee to me. 


* To find what time the fun will be due bak when he is bilo vie 


the horizon, ‘find the time when his yy place will ‘ay due 
weit, ane vice ver fa. 
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SECT. IL 


Containing fome ufeful PRoBLEMs in NAVIGATION. 
PROB. I. 


The Sun’s Declination, and Hour when he is dueE, | 
._ being given, to find the Latitude, viz. the Elevation 
of the Pole. | | : 


- Rue. RECTIFY the globe to the fame lati- 
tude as the given number of degrees of declina- 
tion, and fix the quadrant in the zenith; then 
convert the hours that the fun is due E. before, 
or after fix o’clock, into degrees, and count the 
fame number of degrees on the horizon, from the 

__E. point fouthwards, and bring the quadrant to 

_ that degree of the horizon, fo fhall the degree on 
the quadrant that is cut by the equator be the 

- complement of latitude, which taken from go%; . 

gives the latitude itfelf, or height of the pole. ~ 

_ _ Ex.—Sailing May the 21ft, I made an obferva- 

_ tion that the fun was due E. about feven minutes 
paft feven in the morning, and his declination 20° 

_N. I demand what latitude I wasin. — 

| .Proceed..by the rule, you will find-the latitude 

to be 51° 30’ nearly ; for the quadrant being made 

to cut the horizon about 17° S. of the Eaft, it will 

| be cut by the equator in 3822. g 


4 25 na 
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PROB. Il. 


w Having the Sun’s Azimuth at fix o’Clock, and De- 
clination, to find the Latitude. 


RuLEe.—AS many degrees as are contained in 
‘the given azimuth, fo much elevate the pole, 
and. fix the quadrant in the zenith, and bring ¥ to 
the meridian :* this done, count on the quadrant 
upwards, the complement of the fun’s declination 
to go°, and bring that degree to the equator, then 


the degree of the horizon, cut by the quadrant, 


will be the complement of latitude, counted from 
the E. point, or elfe from the W. as it may hap- 


-pen, and what this {um wants of go° is the lati- — 


tude required; or otherwife, the degrees counted 
_ from the other two cardinal points, either N. or ~ 
S. as it may happen, will give the latitude. | 

* ‘—Ex.—~I find the fun’s azimuth, at fix o’clock, to 
be 12° 46’, and his declination 20°, what is the 
latitude ? Work according to the rule, and you 
will have the anfwer 38° 30’ complement, that is," 
1° 30, latitude required: for rectify the globe 
‘for 12° 46, and the zenith; then bring ¥ to the 
meridian, and move the quadrant till 70° cut the 
equator, and the degree.in the horizon will be 38:.- 


ASST MEELIS 
PROB. III. 


| The Sun’s Amplitude and afcenfional Difference being 

given, to find the Elevation of the Pole, and Sun’s — 
~ Declination. wae oe ae net 
RuLE.—RAISE or elevate the pole fo many | 


‘THE USE OF THE GLOBES. 158 


_ degrees as is, the afcenfional difference, fix the 
‘quadrant in the zenith, bring ¥ to the meridian, » 
then count on the quadrant upward the comple- 
ment of ampltitude, and move the quadrant, till the 

fame number on the quadrant cuts the equator; . 
the quadrant will then cut the. horizon in the 
degree of the pole’s elevation, and the equator in — 
the degree of declination. th 
Ex..—I made an obfervation, that the fun’s 
afcenfional difference was 27°°30', and his ampli- 
_ tude 33° 38’; I demand the latitude and declina- 
tion. 24 
Proceed according to the rule, and you will find. 
the latitude 51° 30’, and the declination 21° 10. 
bade etka siabaal Kaihte ; 


hae: ya 


PROB. TV. 


The Sun’s Altitude E. and his ‘Deniation being givens. 
to find the Elevation of the Pole. . 


RuLe.—ELEVATE the’ pole to the comple- 
ment of the fun’s altitude’ at E. and fix the qua- 
drant in the zenith, and bring ¥ to'the'meridian, 
then note on the quadrant of ‘altitude the degree 
of declination, and bringing the fame to, the 
equator, obferve what degree: the quadrant. cuts. 
the equator in; for its complement’ to'go° is the 
height, of the pole. « SHd no homrwio (As 

Ex.—The fun’s declination? being 20°° ro N.. 

his altitude KE. (at London) 260 8’, I would know. 
whether the fuppofed latitude (514) agrees here~. 
with in operation? ae . 
= HL 6: 


- 
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’ Here I fubtraé& 26° 8’ from go°, and there re- 
mains 63° 52’, complement of altitude, and I. 
elevate the pole accordingly, &c. Then I bring 
v to the meridian, and caufe 20° 10' on the 
quadrant to cut the equator, and find it 38°, 30 
the complement of latitude required; which fub- 
tracted trom go°, gives 51° 30’, the real latitude 
of the place. 


a 
ra 
2 hal aaa 


‘ : : 


PROB. V. 


The Sun's Declination and Amplitude being given, 
to find the Height cf the Pole. — - oie 


“RutEe.—ELEVATE the pole to the comple- 
ment of ‘amplitude, and. fix the quadrant in the 
zenith, and bring y to the meridian, then count 
the fun’s declination on the quadrant, and bring 
that degree.to the equator ; and the degree of the 
equator, cut by the. quadrant, is the height of the 
pole, or the latitude required. ~ ‘ | 

Ex.—Suppofe the fun’s amplitude 33° 38, and. 
his declination, 20° 10', what is the latitude > 
_ Proceed. according, to rule, and you will 
, apd ib about. sat gotitentid “an - wot. 

‘There are. many other queftions. relating to— 
Navigation, which may be deduced’ from thefe, 

and performed on the globes ; which you will find 
treated-of hereafter. | 


Ft 
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SECT. I. 


Containing fome prattical Be hea relating to Sphe- 
rical Triangles, a applies in fome meafure to Navi-~ 
gation, Dialling, Sc. by which the learner will fee 
more of the Nature of the Doétrine of the ries 
than he aff ably can do by way <A Plane. é 


AND it muft be chiseuaa: 


1. That every triangle has three fides and three 
angles. 


_2. The perpendicular. (called alfo Cathetus) | 
fhall be here reprefentéd by, or bipeee & on, the 
_ brazen meridian itfelf. 


3. The bafe fhall be placed i in sieardt upon the pr 


equator. 


4. The hypothenufe (or diavonal line) i is répres 
fented by the quadrant fixed to the zenith, and 
turned to the extremities of the perpendicular and 
bafe, which will form a complete eietereneled 
triangle. 


s. A right-angled triangle is fuch as has one 
_of the angles right, or that contains go*. An 


acute angle is lefs than go°, and an obtufe angle 


is more than go°. 
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PROB, L. 


In the right-angled Spherical Triangle ABC, let the 
Perpendicular AB be 42°30, the Bafe AC 60° 16'; 
L demand the ETypothenufe BC. ae 


_ BRING ¢ to the brazen: meridian, and there 
faften the globe: then count from Aries 42°20" 
-on the brazen meridian, which is the perpen- 
dicular, and at 42° 30! fix the quadrant of altitude. - 
‘Fhen count from Aries on the equator 60° 157, 
which will reprefent the bafe; and note well the _ 
egree on the equator, or elfe make a {mall dots 
‘Phis done, turn the quadrant till the figured edge 


of it touches the equator at 60° 16’; and the 


degrees on. the quadrant from the equator to the 
zenith will be the hypothenufe: required; viz. 
 pebbut:68! ss Malqeaod a Mish Sik, | 
_ Thus you will find when the perpendieular is 

55° 45’, and the bafe, 70° 30’, the hypothenufe: ~ 


e - 
° 


: will be 79° 30' nearly. 


-* Note, It is not neceffary in thefe fort of Problems, to elevate 
the pole to the number of degrees of the perpendicular ; for the 
_anfwer will be the fame whether you do fo, or not. is 


ee Ae 
ale nae ‘ 
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PROB. W.. 


The Bale AC 60° 15', and Hypothenufe BC 68° given,» 
| to find the Baan AB. , é 


RutE.—COUNT from Aries on the equator 
the bafe AC, and let the quadrant be on the me- 
ridian, without being fixed faft, fo that you may | 
flip it backward and forward, till 68° of it (which ~ 
is the hypothenufe BC) juft touches 60° 1 5 on 


the equator; for then will the meridian, from 


Aries to the nut of the quadrant, tell you the 
perpendicular AB, viz. 42° 30. See the figure, 
Alfo, let the bafe AC be 66° 30, and the hypo- 
thenufe BC be 75°, AB the perpendicular will be 
49° 32- my ie 


PROB. IIL. 


The Perpendicular MB 42° 30', Hypothenufe BC 68°15, 
given, ta find the Bafe aCe hy ; 


Rune.—COUNT from Aries on the meridian 


“42° 30! the perpendicular AB, and there fix the 


quadrant; then turn the quadrant till 68° on the 


quadrant from the zenith, touches the equator, 
and the degrees on the equator intercepted be- 
‘tween the point Aries, and the quadrant, fhew 
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you the bafe AC; viz. 60° 15’: See the figure. 
Alfo, let the perpendicular AB be 35°, and the ~ 
hypothenufe BC be 81° 30, AC the bafe will be 
PaO: : 

heehee I think I underftand the operations. 

_ Putto. Hence you may obferve, the meridian 
cuts the horizon, as well as the equator, at right 
angles; therefore, by counting the perpendicular 
from the horizon on the meridian, the quadrant ~ 
will {till be the hypothenufe, and will cut the 
horizon at the extremity, or degree of the bafe, 
as it did the equator before. | et 


. From which arife the following obfervations. 


1. The N. and S. points of the brazen meridian 
being 180° diftant, it is plain that the quadrant 
of altitude fixed in the zenith will (however ex- 
tended) make two angles equal to 180°, or half 
the circle. For inftance, if 1 lay the quadrant 
from the zenith to the E. or W. points, I then ‘ 
_ have two right angles, each equal to 90°, viz. 
together equal to. 180°; and if. I move the qua- 
drant from thefe points, fuppofe 30°, to the N. 
or the S. I ftill have two angles “made by the 
quadrant, the meridian and horizon equal to 1802: 
viz. one of them equal to 120°, and the other 
equal to 60°. : | . 


_ Ul. Hence it alfo appears, that you may, by a 
little attention, find the length of any fide, ‘or the 
. angle formed by any two fides of a triangle; viz. 
whether it be an acute angle, which is lefs than , 
go”, of an obtufe angle, which is greater than go’. 


e 
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PROB. IV.» 


A Ship fails from N. Latitude 55° 45' in a direét 
— Courfe, till Fhe comes tg the Equator, and her Dif- 
ference of Longitude is 760 30’ E. from the Place - 
“whence fhe departed: I demand the Rhumb in Navi+ 
gation. foe is then upon, and the Diftanee from 
the Place fhe biseng Ni allowing 60 Miles to a 
Degree, and her Diftance in-an Arch of a great 
Circle, viz. 69% Miles to a Degree? 


Awns.—The rhuntb the thip is upon being EbS. 
reétify the globe for 55° 41’, and fix the quadrant _ 
on the zenith. Bring Aries to the meridian, and® 
count 76° 30! on the cquator, and at that point let 

the quadrant cut the equator, and the horizon will 

pe cut EbS, and the quadrant at 82°, confequently 
the diftance of the place from which fhe failed is 
82 degrees, that is, 4920 miles, at 60 to a degree, 
or 5699 miles, at 693 to a degree. 
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PROB. V. 


Two Ships, B and C fet fail from Zi in Latitude 

322 N. and Longitude 62° 30' W. from London. 
By ENE. 46° 30, and C fails E, by S. 43° 305 
L demand, . 

1. From whence they fail. 

2, The Places they arrive at. . 

3. Lhe Rhumb, from the N. each Ship Jailed upon. 

4. The Angle they make at fetting out. 

Si nee Fe aiid of Longitude from the Place they 


Aa Thisr Di shane and Situation a each other. 


ae 


Ss. 

_ RECTIFY. the ame to the bive aguas 
an longitude, and Bermuda will be foun to be | 
the Pe they ae from, a 
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9. Place the quadrant in the E.N.E. point, 
count from the zenith on the quadrant 460 30, 
which will give the place where the fhip B is, viz. 
Gibraltar. Again, turn the quadrant to the E. by 
S. point, and count from the zenith 43° 30’, where 


you will find the place that the thip C arrived at, — 
- viz. Cape Verdc. : 


3. Count the points from the N. and B-will be 
found to have failed on rhumb 6, and C on 
rhumb xf ~ | / we 
4. The degrees on the horizon from the E.N.E. 


to the E. by S. will fhew the angle they made at 


r 


fetting out, viz. 33° 45 


5. Bring.the place each fhip arrived at to the 


meridian {eparately, it will fhew you the difference 
of their meridin from the firit fetting out, viz. 
B 570 30, C.45° 30, both eaftward. [heir dif- 
ference of longitude at their return is 12°. 


6. For their diftance, bring either of the places _ 


arrived at, fuppofe Gibraltar, to the meridian, 
elevate the pole, and fix the quadrant in the 
zenith; extend it to Cape Verd, and you will find 


it 24° S.S.W. which, multiplied by 60, gives 


1440 miles. 


Puito. I fhall now thew you how to make a 


common dial, from whence you will naturally fee 
the properties of the {phere more plainly, and 
' by the interfetion of the different circles, will 
yourfelf be able to work many curious and ufeful 
Problems. i | 
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PROB. VI. 


To make an horizontal Dial (viz. a Dial to be fet upon 
@ Poff, or Pedeftal) in any Latitude; but fuppyfe © 
Sor London. ; ae Re 


___Ex.——LET it be required to make an horizontal 
dial fof the latitude of London. 


_ Pith, Take a piece of brafs, or a thick fmooth | 
painted piece of board, of the fame fize as that of 
which you would haye your dial: _ 


Zhi DB 


§ 0.1.1 


A Horizontal Dial for 5132, 
and defcribe upon it a femicircle at pleafure from 


the centre A, as BCD. 


} Secondly, Divide this femicircle into two equal 
parts by the line A 12. i 


> 
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Thirdly, Draw right lines by the extremity of 
the femicircle, fo as to make them tangents to it 
at B, C, and D; thefe are to contain the hour 
- lines ; and thus is your plane, or dial-plate, ready 
to have the hours drawn from the centre. 

Now to find the diftance from the meridian, or 
12 o’clock line, in degrees and minutes, ° 

Rute L. is, Bring the vernal colure (viz. Y) to 
_ the meridian, and the index to the upper 12; this 
done, turn the globe weftward, till the index points 
to one o’clock, (or till 15 degrees pafs through 
the meridian), and you will find the colure (viz. 
the line that pafles through Aries from pole to 
pole) to cut the horizon in 11° 51’ from the meri- 
dian, the diftance from the 12 o’clock line to 1, 
or 11, which fet off by any fcale of chords from . 
_ the meridian 12 on the femicircle. Re Nt Va 

Secondly, ‘Turn the globe till the index points te 
2, and the colure will cut the horizon in 24° 19), 
_ the diftance from 12 to 2 or 10: turn the globe 
till the index points to 3, and the colure will cut 
the horizon from the meridian in about 38° 3’, the 
diftance from the meridian to 3 or g: turn it till 
the index points to 4, and the colure will cut the 
horizon in 53° 35’, the diftance from 12 to 4 or 8. 
Turn it till the index points to 5, and the colure © 
will cut the horizon in 71° 6, the diftance from 
the meridian, or 12 o’clock line, to 5 orto 7. ‘The 
6,0’clock line will be 90° from the meridian, or 

12 o’clock, or will fall into the arch CD in the 

point D,; viz. the colure will cut the horizon at 
go’, or in the eaft point. 


Thirdly, Take off thefe degrees and minutes 
 from_any fector or feale of chords: and fetting 
one foot of the compafs in C, fet off on the circle 
from C towards B and D 110, 51, 24°, 19, &c. &c.. 
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Fourthly, Frem the centre A draw lines through 
thefe dots, to the tangents or lines without the 
femicircle, and you have the true hour lines. 


Always remember to make an allowance for the 
thicknefs of the ftyle or gnomon on the plane, 
by drawing two lines’ by the fide of the meridian 
line, as wide as the ftyle is thick. | 


Note 1. The halves and quarters are found the fame way, by 
turning the globe till the index points to 3 paft 12, 5 paft 1, &c. 
and obferving in how many degrees the colure cuts the horizon 
from the meridian. — Bo Rar: . 

2. After you have drawn the hours from 12 to 6 in the morn- 
ing, and 6 in the evening, .you may eafily get the hours at 5 and. 
4 1p the morning, by laying a ruler from the hours of 5 and 4 
in the afternoon, and drawing lines through the centre. The 
fame may be done on the other fide of the plane, that is, lines: 
drawn from 7 and 8 in the morning, will be 7 and 8 at night. 


3. The ftyle or gnomon of this dial makes an angle with the’ 
12 o'clock hour line of 51° 32’, and muft be put in the centre A, 
< ftand direétly over the 12 o’clock line, or meridian of the 
_ plane. ¥ 


I en 


PROB. VII. 


To make a direlt S. Dial, in the Latitude of Londone 
i There are two Riles: am 


FIRST, let the globe remain for the latitude 
of London as before, and fix the quadrant in the 
zenith, and turn it to the I. point, or to the W. - 
and there fix it: then turn the globe to 11 o’clock © 


he a es 
hs 
ibe 
an 
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orto one, and the colure will cut the quadrant in 
mig0- Ay 3 en) 
: ‘ Porn it to 10 or 2, the colure will cut the qua- 
_ drant in 19° 45, the diftance from the meridian} 
_ ‘Turn it to 9 or 3, it cuts the quadrant in 31° 59’ 
Turn it to 8 and 4, it cuts it in 47° 8’. 
Turn it to 7 and-5, it cuts it in 66° 42’, 
2. Elevate the pole to the complement of Lon- 
- don’s latitude to go, viz. to 38% |(for 382 and 51d. 
make go) then turn the globe till the index points 
to 11 or 1, and the colure will cut the horizon in 
9° 30’; turn it to 10 or 2, the colure will cut the 
horizon in 19° 45, &c. as before. 
‘Tro. Is there not a method of making fun- 
_dials-by calculation? | 
PuiLo. There is; but you mutt be able to 
work logarithms before you can accomplith this, 


Twill give you an example. The operation for 


the example in the VIth Problem will be as fol- 
lows: As Radius is to the fine of latitude, fo is 
_ the fangent of the hour angle to the tangent of. 
the horizontal diftance. Thus to find the degree 
upon which the one o’clock hour is to be placed, 
I fay as | 
10,000. (Rad.) : 9,893645—(Sine of 51° 31’): 

9.428050 (Tang. of 15°): 9,32169, which I find. 
by the table is equal to the tang. of 11° 51 nearly: 
- confequently the ove o’clock hour mutt be placed 
_at the line which is 11° 51’ from the 12 o’clock — 
hour. | 

Lo find the place for the two o’clock hour, 
itis as wi 
_ 10,000: 9,898645:: 9,761 tang. of 30°): 
. 9,055084=Tang. Mea ie Bic? phe ; ‘oh 
In the fame manner the others may: be found. 


to any degree of accuracy. 
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Tyro. But this mode will only anfwer for one - 
place, namely, London. ‘ ~ as 

Purto. It will anfwer for all places whofe ‘lati- 
tude is the fame as that of London. to 

Tyro. But ] may hereafter want to make dials - 
for other places. ‘ 

Puito.. That is equally eafy: I will give you 
an example for the latitude of Bagdad, which is 
33° 20' N. 

Tyro. In this cafe I mouft fay as Radius: S. 
33° 20:: Tang. 15°: the tangent of the horizontal — 
diftance of the onze o’clock hour from the meridian 
line: that is, : 
; As 10,000 : 9,739975:: 9.428052: 9,167027=> 

"2e- 
- Puro. You are perfeétly right; now the other — 
diftances are found the fame way by fubftituting _ 
the tang. of 30°, 45°, &c. &c. inftead of the tang. 
of 15°, and you will find the ws o’clock line will 
be at 17° 36', the three o’clock hour will be at 
28° 47' diftance from the meridian, and fo on. 

Tyo. Is the fame method adopted for calcu- 
lating the hour lines for vertical dials? . 

Puito. Nearly fo: inftead of taking the lati- 
tude, you muft take the co-latitude of the place 
_ for which the dial is to be made. 

Tyro. By co-latitude do you mean the number 
of degrees which the latitude wants of go”? q 

Puito. 1 do; it is alfo called the complement 
of latitude. Thus the co-latitude of London is 

51° 30°= 38° 30, and the co-latitude of any 
place whole latitude is 52° 45, 18 37° 15. , 
_“< Pyz0. Suppofe then 1 with to make a dire& 
fouth-dial for Yarmouth, the latitude of which — 


is 52° 45, how muft I proceed ? ; 


bs 
“a: 
* 
a - 
- 


4 


“IN-DIALLING =. 488) 


Puito. Say as radius: fine 37° 15':: tang. of 
15°, &c. to diftance of the firft hour line from 
12 o’clock:—Thus, 10.00: 9.781966: : 9.428052: 
. §-210038=9° 13." | *, 
Again, for 2d hour line: 10.00 : 9.788966 : : 
9.761432 : 9.543405=19° 16’. . 
For the 3d hour: 10.00 : 9.781966: : 10.00 

(tang. 45°) : 9.781966=31° 11', &c. | 
_ The following table will give you the hour lines 
for a dial of this kind in all places the latitude of 
which is 52045. | : 


Distance 


Forenoon | Afternoon from XII. Forenoon | Afternoon P halee : 
XI. I. 9°: 13’. |} VIUT. IV, 46° 21° 
X. II. to 16 Vile be) Ve 66 8 
IX. III, 31 It VI. that go Oo 


Take another example, for 120 of latitude: in 
this cafe the co-latitude is 78°; confequently fay 

as rad. S. 78°:: 15°, &c. and the table will be as 
' follows :. A 


Forenoon | Afternoon. ‘a see Forenoon | Afternoon Fomkii. 
Dd by I. 14° qi’ |} VIII. IV. 59° 26° 
X. if, 29 27 {}. VIL. iV. 74 41 
1X. III. 440 22 VIL. VI. go 0 


Tyro. I hardly underftand the reafon of ufing 
the fines of co-latitude inftead of thofe of the 
-datitude. | | ; 
_.PHito. You muft remember that a vertical 
plane is atiright angles to the horizontal plane ; 
-confequently the plane which is vertica/ at any 
given place Is.an orzzontal one,. when referred to 
a place, the latitude of which is go° from it ; that 
is, to a place, in the oppofite hemifphere, having — 


» 
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its latitude equal to the complement of the given | 
latitude. | | 
Tyro. Sir, I am extremely obliged to you; 
but if it were not too much trouble, 1 would take 
it as a favour if you would give me one example 
how to make a vertical dial that declines from the 
S. either eaftward or weftward ; for you know 
that it isa mere chance that a wall fhould exactly 
face the fouth. iy ) 
- Purtto. Iam ready to do every thing, TyRo, 
‘that lies within the compafs of time, room, and 
ability. We will fuppofe then it were required, | 


PROB. VUI. 


To make an erect or vertical Dial, declining from the | 
South towards the Eaft or Weft. | 


EXAMPLE. 


Let it be a Dial declining from theS. eaftward 60°. 
\RuLe 1.—RECTIFY the globe, quadrant, co- 
‘Jure, and index, as before. oe baa 
2. Bring the quadrant of altitude to cut the 
horizon in the degree of declination; viz. 60° 
from the N. point, eaftward, which reprefents a 
Jane, declining that number of degrees.. ), 
'' 3. Hold the quadrant faft at 60°, and turn the. 
_ globe eaftward, till the index points» to .all the 
forenoon hours, and the colure will cut! the quae 
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drant in the number of degrees each hour is dif- 
tant from the meridian ; and lines drawn through 
each of thefe from the centre, are the hours 
required. | 


By fr Finck the EUR FTours. 


I turn the globe till the index points to rr, 10, 
9, &c. or till 15°, 30, &c. of the equator pafs 
through ‘the meridian, and I find the aay cuts 
- the quadrant (from the zenith) as follows : 


ti: o’clock>: *9°° 40’ 
10 SMT Oe ire 
9 —— 260 12 
acerca Mine puss 
Be TRON ae 
6 —— 57 20 
Se are eo 


The feAon hours will be on te W. or left- 
hand fide of the 12 o’clock line, becaufe the plane 
declines eaftward ; and confequently you have 
more hours in the forenoon than i in the afternoon 
on this pian: 


“2. To find the Aflerntin aii ype 


IT now turn the ‘uaa to the. iB sont’ bahe. 
of the horizon; viz. I caufe it to. touch 60° of the, 
horizon from the S. towards the V . and bring the 

_ index and colire back té the ‘meridian. | 

“Then turning‘ the agar weftward, till the index . 

points to'l;'2; oF an bf or till” 1 S 30°, &c. pals 
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through the meridian, the colure will cut the’. 
quadrant (counted from the zenith) as follows: 


For 1 o’clock 12° 45! 


2 29 45 
3 52, 45 
4 On) LS. 


Thefe are the diftances of the afternoon hours, ' 
- from the 12 0’clock hour or meridian. Here you 
fee the colure goes off the quadrant ; therefore 
the fun goes off this plane about 4. 


3. To find the diftance of the Subjiyle, or place of the — 
gnomon from the 12 0’clock line, as alfo the height — 
of the fiyle. “ co cee 


Bring the colure to the horizon in the plane’s.— 
declination, counted from the E. towards the S. 
_ viz. bring the colure to 60° in the horizon, counted _ 
from the E. to the S.; and then turn the quadrant 
till that touches the fame, number of degrees (viz. 
60°) from the N. eaftward ; fo fhall the quadrant — 
and colure cut each other at right angles; and — 
the number of degrees counted on the quadrant 
from the colure to the zenith, are the degrees of 
the fubftyle’s.diftance, viz. 21° 40’; and the de- 
erees from the pole to where the quadrant cuts 
the colure, counted on the colure, is the height 
bf the Wyle, Viz. 32° ge ia 
ies Meatité o¢ take off, 21° 40 from any | 
_ feale of chords, ‘and fetting one foot at the 12. 
o’clock line, turn’ the other weftward, or to the 
left hand, and make, a dot; for over this dot mutt — 


the fubftyle or gnomon ftand. - 
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And thus by a little attention may any fort of 
declining, inclining, or reclining dials be eafily 
made by the globe. Fora dire& S. dial at London 
will be an horizontal dial to the inhabitants of — 
38° 28’ S. latitude ; viz. go° diftance from our 
zenith. 

So an ereét plane under the pole is an horizon- 
tal one under the equator. An erect vertical at 
80° N. latitude, will be a horizontal in 10° S. lati- 
tude, &c. &c. ae | 

Tyro. This gives me a clearer notion of the 
pofition of places and planes than I had before. 
But, pray, may not fome problems relating to the 
moon be performed by the globes? 

Puzo. Yes; in the fame way as thofe relating 
to the fun, when once you know her place in the 
ecliptic ; but this you muft find very often, be- 
- cafe it is continually changing, and indeed is fo 
variable, that the operation will not ftand long, 
or hold good but for that day only: but by getting | 
her true place, you may tell her rifing, fetting, 
and fouthing, the hour of the night, the time of 
high water, &c. &c. 2 

I will give you a {mall notion of it, and leave 
the reft to exercife your own ingenuity. Divide 
the equinoétial into 30 equal parts, by red ftrokes 
or figures, beginning at Arics, and at every 12th 
degree making a mark, as 1, 2, 3, 4, &c. this 
reprefents the 30 days of herage. — ee 
. Now to find her place. Elevate the N. pole 
to the zenith, and bring the equinoétial colure 
againft the day of the month on the horizon, ViZ.°" 
the day of new moon, fo fhall the moon’s age 
(wrote in red figures) on the equinoétial, point to ~ 
the degree of the ecliptic, on the horizon, fhe. is 
in, or near, at that time. 
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CONTAINING 


A fhort Account of the Sonar SystrM, aN of 
the Comets, and Fixed Stars. 
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Between PHILO, a Tutor, and Tyro, a Pupil, 
concerning the SOLAR SYSTEM. 


TyRo. Tuoucs you have given me fome no- 
tion of aftronomy in the feveral problems which 
relate to the fun and ftars, yet, as I have heard 
many things concerning the folar fyftem, and the 
‘comets and fixed ftars, whith Ido not underftand, 
I would take it as a particular favour, if you 
would give me a more ae account of 
_ thefe heavenly bodies. 

Putio. I will, my dear TyRo., [Turn a the 
centre figure in pl. SoLar SystEM.] By the folar- 
fyftem, then, you are to underftand the fun, which _ 
is placed in the centre, together with the feven 
planets, Mercury, Venus, the Earth, Mars, Jupiter, 
‘Saturn, and the Herfchel, which go round him. 
Thefe planets, with reipect to their diftance from 
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the fun, are’exaétly in the order in which they 
are here mentioned. Mercury is neareft to the 
fun, Venus next, the Earth next, Mars next, 
- Jupiter next, Saturn next, and the Herfchel is at 
the greateft diftance of all. ‘The diftances of the 
planets from the fun may eafily be conceived in. 
the following manner: fuppofing the diftance of. 
the earth from the fun to be divided into to equal 
parts, then that of Mercury will be nearly four 
of fuch parts; that of Venus 7; that of Mars 15; 
that of Jupiter 52; that of Saturn 95; and that 
of the Herfchel 190. Hence it appears, that the 
Earth is placed between Mars and Venus, having 
Mars, Jupiter, Saturn, and the Herfchel above 
her, or farther from the fun, and Venus and 
Mercury below her, or between the earth and — 
fun, and for this reafon it is, that the four firit 
are called fuperior,, and- the two laft inferior 
planets. But to exprefs the diftances of the 
‘planets from the fun as nearly as poffible in 
Englifh miles, the diftance of Mercury from it is 
-g” millions of miles ; of Venus, 66 millions; of | 
the Earth, 95 millions; of Mars, 144 millions; of 
Jupiter, 494 millions; of Saturn, 900 millions ; 
and of the Herfchel, more than 1800 millions of 
miles.—By thefe diftances, however, are to be 
underftood their mean diftances; in order to 
comprehend which, it muft be obferved, that the 
orbit, or path, which a planet defcribes about the 
- fun, is not a perfect circle, but an ellipfis ; which, 
though fomewhat refembling a circle, is longer 
‘than it is broad’ Hence the fame planet is not 
always at the fame diftance from the fun, and it’s 
mean diffance is that point which is exaétly be- 
tween its greateft and leaft diftance. ‘The planets 
appear at firft fight like the fixed ftars ; but, upon | 
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a more accurate view, they may eafily be diftin- — 
uifhed from them. 1. By their never twinkling, - 
_ as thefe laft do. 2. By their being feen earlieft 
in the evening, and lateft in the morning. And 
3. By their changing their pofition with regard to 
the fixed ftars, and to one another; but always 
keeping within the zodiac, that is, within 8 de- 
grees of the ecliptic, either fouth or north.— 
Mercury is fo near the fun, that, in comparifon 
of the other planets, he can feldom be feen. 
Venus is eafily known, being fometimes the even- * 
ing, and fometimes the morning ftar; and Mars, 
| Jupiter, and Saturn appear of a more red or fiery. 
colour than the fixed ftars. _ f 
Tyro. Do all thefe planets perform their re- 
volutions round the fun inthe fame time? 
PHiLo. No; that is not likely, confidering 
their different diftances from him. Mercury per- 
orms his revolution in lefs than three months ; 
_ Venus in about feven months and a half; the 
Earth ina year; Mars in about two years; Jupiter 
- in twelve; Saturn in about thirty years; and the 
Herichel in about cighty-three years and three 
quarters. i | re 
Tyro. Are all the planets of the fame bulk or 
magnitude ? | : ap ad 
. Puito. No: ‘the diameter of Mercury is about 
3200, of Venus 7700, of the Earth nearly 8000, 
of Mars 4200, of Jupiter 90,000, of Saturn 80,000, 
of the aap ati 35,000 miles. And the fun itfelf 
is about a million of times larger than the earth, 
having a diameter ioo times larger than the dia- 
meter of the earth. he nit 
Tyro. Are there not fome fmaller planetary 


bodies lately difgovered?. , 
Puito, Yes: four have been-difcovered within 
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the laft eight years: they ‘are all very {mall, 
being but a few miles in diameter; their viet 
are Ceres, Pallas, Veita, and Juno. 

Tyro. You fay the earth moves round the fun, 
-but it appears to me that the fun moves round 
the earth? | ryt | 

Psito.-You may naturally think fo; but you - 
are miftaken ; and your miftake is eafily accounted | 
for from the following circumftance, namely, that 
the appearance will be the fame to you, whether 
the fun moves round the earth, or the earth round 
the fun. But firft I muft obferve, that the earth 
has two motions; one on its own axis from weit . 
to eaft, in twenty-four hours, which makes all | 
the heavenly bodies appear to move round the ~ 
- earth from eaft to weft in the fame time, and 
caufes the regular fucceffion of day and night; 
and the other round the fun in the fpace of a 
year, which occafions the change of the feafons. 
‘That the appearance will be the fame if the earth 
turns round its axis, as if all the heavenly bodies 
moved round the earth, may be eafily proved by 
a very fimple experiment. Go on board a fhip, 
and let her be turned gently and uniformly round, 
you will not be-fenfible of the fhip’s motion, but 
will imagine that all the obje¢ts on land are 
moving round the fhip. In like manner, [ct one. 
fhip be fixed immoveably in her ftation; go on 
board another fhip at the diftance of two. or three 
miles: let this fecond fhip fail regularly and uni- — 
formly in a circular direction round the firft fhip ; 
you will not be fenfible of the motion of the fhip 
in which you are, but will imagine that the im- 
moveable fhip is. moving round you.: The firft 
of thefe is an exact reprefentation of the diurnal 
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motion of the earth round its own axis; the 
fecond, of its annual motion round the fun. | 
Tyro. But though thefe motions of the earth 
be perfedtly reconcileable to appearances, it does 
not therefore follow that they take place in fa&. — 
Paito. That they do take place in fat, aftro- 
nomers have proved by a variety of arguments, — 
fome of which are above your comprehenfion. 
_ I fhall content myfelf at prefent with taking notice 
of one or two. In the firft place, if the earth 
does not turn round its own axis, the fun and 
~ ftars muft move round the earth in the fpace of 
@4 hours. But confidering the great diftance of — 
the fun from us, if he were to go round the earth — 
in 24 hours, he muft travel upwards of 395,000 | 
miles in a minute; and as the ftars are,at leaft 
400,000 times as far from the fun as’ the fun is 
from us, thofe about the equator muft move 
- 400,000 times as quick as the fun. But this is a 
degree of velocity, which exceeds the utmoft 
ftretch of human imagination to conceive of; and 
indeed it feems to be as impeffible to form any 
idea of it, as of infinite fpace, or eternal duration. 
It is, therefore, natural to conclude, ‘that the 
earth turns round its axis, which is eafily con- 
‘ceived, inftead of the fun and ftars moving round ~ 
the earth, which it is impoffible to comprehend. 
In the next place, it is an eftablifhed law of 
nature, that a heavy body never moves round a 
light one as its centre of motion. A pebble, faf- 
tened to a mill-ftone by a ftring, may by an eafy 
impulfe be made to circulate round the» mill- 
ftone; but no impulfe’can make a maril-ftone 
circulate round a loofe pebble, for the heavieft 
would undoubtedly carry the lighteft. along with 
it wherever it goes. But the fun is at leaft 227 
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- thoufand times as heavy as the earth: and there- 

fore, inftead of the fun moving round the earth, 
not only the earth, but all the other planets, muit 
move round the fun as their centre of motion. 
Add to this, that, as the other planets, in-their 
revolutions round the fun, fometimes.move for-. 
ward, fometimes they: feem to ftand ftill, and 
fometimes to move backward, all thefe irregu- 
larities are eafily accounted for by fuppofing the 
earth to move round the fun, but cannot be ex- 
plained on the contrary fuppofition, of the fun’s 
‘moving round the earth.* 

Tyro. Lbeg leave, Sir, to mention one objec- 
tion to the diurnal rotation of the earth on «its 
own axis :—If it moves, as you fay, from weft to 
eaft, will not a ball, fired perpendiculatly upward 
in the air, fall confiderably weftward of the place 
trom which it was fhot? ‘ 

Puiio. By no means: for as.both the gun and 
ball partake of the earth’s motion, the ball will 
be carried forward with the air as. quick as the 
earth and air turn, and will therefore fall on the 
very {pot from which it was fired. ‘Thus, if you 
Jet a ftone fall from the top of a main-mait, it 
will fall on the deck as near the foot of the matt 
when the fhip fails as when fhe is-at reft. i 

Tyro. Do the other planets,as well as the 
earth, turn round their axes? . jig f 

Pyito. Some of them do.; Venus turns round 
her axis’ in 23 hours 20 minutes; Mars: in 24 
hours, 39: minutes; Juptter in g hours, 56. minutes ; 
and Saturn in fomething moreithan 12: hours and 
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a half. "Whether Mercury, or the Herfchel, have- 
any revolution round their axes is not yet known. 
The fun turns round his axis in about 25 days ; 
and the moon round hers in 29 days, 12 hours, 
and 44 minutes; that is, in the fame time that ~ 
fhe revolves round the earth, fo that the has al- 
ways the fame face turned towards the earth. | 
T'yro. Is not the moon one of the planets? 
Puito. She, is; though not a primary, but a 
fecondary planet, or fatellite ; that is, an attendant 
upon the earth, about which fhe revolves as her - 
centre of motion, in the fame manner as the 
earth revolves round the fun from weft to eaft ; 
and hence it is, that the rifes: every night con- 
fiderably later than fhe did the preceding one, 
except about the time of harvett, when, fur feveral 
nights together, fhe rifes, when at or near full, 
nearly at the fame time; for which reafon this 
moon is, by way of diftin&tion, called the harvett 
moon. . When the moon is direétly between the 
_ earth and the fun, it caufes an eclipfe of the fun, 
that 1s, fhe hides the fun from the inhabitants of 
the earth; and when the earth is dire@ly between 
the fun and the moon, it caufes an eclipfe of the 
moon, that is, the moon is involved in the fhadow 
of the earth, and cannot fee the fun.. The former 
always happens at new moon; the latter at full 
moon. but neither of them happen at every 
new and full moon; for, if they did, there would 
_ be twelve eclipfes of each luminary in the courfe - 
of a year, whereas.)there are-never more: than 
feven, nor lefs than two._—See Plate, ‘SoLar 
SYSTEM. Pp 
Tyro. Have the other planets any moons? 
Puiio, Jupiter has four moons, Saturn’ pag i 
and the Herfchel fix. Mercury, Venus, and Mars, 
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have no moons, at leaft none that have oe been 
difcovered. | Befides thefe feven moons, Saturn 
is encompafled with two broad rings, which_are 
probably ufeful in reflecting the light of the fun 
to that planet; the breadth of the inner Ying is 
20,000 miles, that of the outer ring is 7,200 miles, 
and the vacant {pace betwen the two rings is 
2,839 miles.—See Plate, Souar SysTEM. - 

Tyro. Is the moon as big as the fun, as the 
appears to be? 

Patio. Very far from it; her diameter is only 
2,200 miles in length, fo that the is nearly 
§©,000,000 times lefs than the fun. -The reafon 
of her appearing as big as the fun is, that fhe is 
fo much nearer the earth. Her diftance from the 
earth is only 240,000 miles, whereas that of the 
fun is 95 millions,—I have in the upper part of 
the Plate, Sonar SysTEM, given you the pro-- 
portional fizes of the feveral planets; and on the 
other fide of the Plate, the apparent magnitude 
of the fun as feen from each planet. 

Tyro. To Mercury it would appear the arbor: | 

Putte. ‘That is owing to the {mall diftance | 
which it is from the fun compared -with that of 
the other planets; -and hence Mercury has fo 
much more light and heat than they. 

Tyro. Excufe me; but Ido not well fee upon 
what principle thefe white “circles in the Plate 
are made of the ghee fizes as they are there 
given. . 

Brae. T will tell you how. they are found: 
the>apparent magnitudes of bodies are to one 
anpther inverfely as the fquares of their diftances: 
_»Tyro. Do you mean that a body at the diftance » 
Be: Hy: to miles would appear 100 times lefs ahh: an 
: equal seat at v mile diftance? 
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- PurLo. Ido: and therefore Mercury and Ve- 
nus, being the one at 37 millions of miles diftance 
from the fun, andthe other at 66 millions, the 
“magnitude of the fun will appear more than three 
times larger to an inhabitant of Mercury than it | 
will to an inhabitant of the planet Venus: becaufe. 
the fquare of 34 is 1369, and the fquate of 66 is 
4356, but the latter number is more than three 
times larger than the former, of courfe the fun 
would appear to the inhabitants of Venus three 
times lefs than to the inhabitants of Mercury; 
and on this principle the white circles:on the plate 
fhould be made if great accuracy were required. 

‘Tyro. What kind of bodies are the planets ? 

Puino. They are dark or opaque bodies, that 
have no light of their own, but fhine by this’. 
reflected light of the fun, which is the fource of - 
light and heat to all other bodies in ‘the folar 
fyftem. 

Tyro. Pray what do the circles on the planet 
Jupiter repretent? [See pl. Sotar SysTEM.] 

Puito. ‘They are called the belts of Jupiter ; 
and may be feen on the furface of the planet with 
a good telefeope. Thefe belts have been fup- 
poied to, be clouds floating in the atmofphere 
that furrounds Jupiter. . Accurate obfervers have 
noticed that the belts revolve fomewhat flower 
than the planet itfelf. 

Tyro. The planet Saturn feems to: hive a 
curious appearance, but it is very like what i ity | 
through your telefeope. 

. Pini o. Lhe moft remarkable si Pabsbatadeie rate 
tending him is a double ring reprefented: ink the 
plate, ‘which. feens fufpended over lis equator, 
and revolves -with a rapidity almoftvas great as 

aoe of the planet.» ‘his ting is ahasents:. | | oe 
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ufeful in refle@ing the light of the fun to, the 
planet. | bast 
I will mention another circumftance relating to 
thefe planets. We have, you know, 365 days in 
our year. The-inhabitants of Jupiter have nearly 


10,000 days to their year; and thofe of Saturn 


have 30,000 days to their year. 

Tyro. Are the planets inhabited ' 

Putte. They probably are; for it is not to 
be fuppofed that the Almighty created fo many 
worlds for no other purpofe than merely to afford 
a faint glimmering light to the inhabitants of this 


earth, efpecially as we might have enjoyed a — 


much greater light at.a far lefs expence, namely, 
by the addition of another moon. ae 


Tyro. What do you mean by the comets? | 

PuiLto. The comets are certain dark or opaque 
bodies, like the planets, and move round the fun, 
but in very eccentric orbits, being fometimes fo 
far from him, that their cold mutt be exceffive, 
and fometimes fo near him, that their heat muft 
be fo intenfe, as would prove altogether intole- 
rable to an inhabitant of this earth; and would 
even deftroy, or at leaft vitrify, or turn to glafs, 


the earth itfelf. Sir Ifaae Newton computed the » 


heat of the comet which appeared in 1680, when 
neareft the fun, to be 2000 times greater than that 
of red-hot iron. and being thus heated, it muft 
retain its heat untilit come round again, although 
_ its period fhould be more than 20,000 years ; and 
it is computed tobe only 575. ‘The theory of, 
comets is not as yet very diftinGly afcertained. 
There are fuppofed to be 21 comets belonging to 
the folar fyftem; but the periods or returns of 
three. of them only are known with any tolerable 
certainty. One of them was expected to return 
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Dini 1789, but ids not yet appeared. Comets are- 


always attended with long tranfparent- trains: or 
tails, ifuing from that fide of them which is turned 
away from the fun. Comets were formerly fup- 


pofed to be prodigies or portents, and to foretel 


fome great event or revolution, fuch as the fall 
‘of empires, or the death of fome eminent and 
diftinguifhed perfonage ; but they are now known 
_to have no more connetion with the: civil or po- 


‘litical affairs of this world, than any other of the . 


oa bodies. 
Tyro. What do you 1 mean by the fixed ftars ?. 
Paro. All the other heavenly bodies, except 
the fun, planets, and comets. They are called 
fixed ftars, becaufe they always keep the fame 


place, or relative diftance from one another.—. 


_, Their number is probably infinite ;, but thofe dif 


coverable by the naked eye, at one time, do not _ 


exceed 1000.* ‘Fheir appearing fo numerous, or 
rather numberlefs, to the naked eye, is owing to 
our looking upon them in aconfufed manner, 
_ and without reducing them to order. They are 
' fuppofed to be funs, and to have planets, both 
primary and fecondary, revolving round them. 
What.a grand and exalted idea does this give us 
of the works of creation, and of the power, wil- 
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SECT. L 


i 


Concerning the true Figure and Magnitude of the 
EARTH, with the Proportion of Lanp and 
WATER on its Surface. : 


‘THOUGH the earth be round, as we hope we 
have clearly demonftrated, in the beginning of 
this work, yet it is not an exact globe or fphere, 
but only a fpheroid; that is, a figure fomewhat 
approaching to, or refembling a fphere, being 
flatted (like an orange) towards the poles, and 
{welling out towards the equator. ‘This protu- 
berance.of the equatorial parts, and fhrinking in 
of the polar regions, is owing to the centrifugal 
force arifing from the earth’s turning round its 
own axis in the {pace of twenty-four hours:. it is 
' the fame force, which a ftone in a fling is known — 
, to acquire by being fwiftly whirled round in a cir- 
cular manner, .and by which it has a flrong ten- 
dency to recede or. fly from the hand, or centre of. 
motion. In like manner, all the parts of the earth 
endeavour to fly off from the axis of motion, and 
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_ would a€tually do fo if they were not kept toge- 
ther by afar fupcrior force, viz. that of gravity, 
by which they conftantly tend towards the earth’s 
centre: this laft, therefore, is called the centripe- 
tal force, and adts in dire& oppofition to the cen- 
trifugal. . | Buia 
When a ftrong and a weak force a&t in oppo- | 
fition to each other, the effeét of the former will 
be diminifhed by the latter ; and as the centrifugal 
force is greater in the parts avout the equator, 
where the diftance from the axis is greateft_of 
all, fo the force of gravity will be there moft di- 
_ minifhed by it, and confequently all thofe parts 
mutt have receded farther from the centre than 
~ they were when the earth was firft put in motion ; 
vi as all the parts of the earth are connected by 
a mutual cohefion, it follows, that in proportion 
as the equatorial parts receded, the polar parts 
muft have approached nearer to the centre, and 
“therefore muft have become flatter than the other 
parts; that is, the earth muft have affumed the 
figure, not of a globe or fphere, but of a fphe- 
roid. It appears, from the principles of phyfics, 
that the force of gravity, or the centripetal force, 
is to the centrifugal as 289 to 1 under the equator; 
and the latter gradually decreafes as you retire 
from’ the equator towards the poles, at which 
two laft places it ceafes to act entirely; for as 
there is no rotatory motion at the poles of the 
earth, there is confequently no. centrifugal force, — 
and in thefe two points therefore gravity exerts - 
its full effect. } 
Now, fince gravity gradually encreafes from the 
equator to the poles, it will have a fenfible in- 
’ fluence upon the motion of long pendulums by. 
 inereafing or diminifhing their weight, in propor-.. 
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tion as they/are carried nearer to ‘ue poles or the 
equator; for, according as their weight 1 is greater, 
they vibrate the quicker, and vice verfa: there- 
fore a pendulum of a given length, which vibrates 
feconds at London, will not do the fame at the 
equator, where gravity is lefs, and, confequently 
the pendulum lighter; for there it will vibrate 
flower, and the clock will by that means lofe 
ati The truth is, it was the irregular going of - 

pendulum clock which firft fuggefied the idea 
% the different force of gravity in different lati- 
tudes; for in 1672, M. Richer carried a clock 
from Paris to Cayenne, in north lat. 4° 56 14”, 
where he found, that, in order to its beating {es 
conds of mean time, it was neceflary to thoxten 
the pendulum one line anda quarter, or a little 
more than one tenth of an inch; which plainly 
proved that eras was lefs there ‘than at Paris or 
London. — 

The fpheroidical figure of the earth beiiet once. 
afcertained, the next point to be determined was 
how much it differed from areal fphere; and. 
this, it was thought, might moft effectually be ~ 
done by meafuring a degree of the meridian: for: — 
it was well known, that, if the figure was not 
{pherical, the degrees could not be equal in dif- 
ferent latitudes, but muft be lefs near the equator, ' 
where the earth was rounder, and greater towards 
the poles, where it was flatter. 

This tafk, therefore, of meafuring a degree of 
the meridian, was firft undertaken by the cele- 
brated Caffini, who in 1718 meafured the length 
of the meridian through France, and found that a 
~ degree in the parallel of 49° 22’ was equal to. 
57,183 toifes. In 1735, by the joint ordersofthe 
prey of France oe Spain, a he Sg was meafured — 
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at Quito, in Peru, in latitude 1° 10’, and was found 
there equal to 56,7674 toifes. In 1736, by the 
French King’s order, a degree was meafured at 
‘the Arétic circle, and found to contain 57,438 
toifes, Eight hundred and twenty-four toifes are 
about equal to an Englifh mile. 

. From thefe feveral meatures of a degree in the 


_ _ different parts of the meridian, it is found by 


calculation, that the axis of the earth, (that is, 
the diameter between the poles,) is toa diameter. 
of the equator as 229 to 230; which makes the 
equatorial diameter exceed the polar by about 
34 miles. By the fame. calculation it is likewife 
found, that a degree at the pole exceeds a de- 
gree at the equator by 830 toifes, or a little 
more than an Englifh mile; and that.a degree of ~ 
the meridian in the parallel of 54° 44’ is equal to 
a degree on the equator, which excceds the firft 
degree of the meridian by 546 toifes. If we add 
the toifes in the two extreme degrees of the mie- 
ridian together, half the fum will be 57,041, 
which is the length of a mean degree, or degree 
in the meridian ofa globe juft equalNn bulk to 
our fpheroidical earth. ‘Then divide 54,041 by 
824, and the quotient will be the length of a de- 
- gree ina great circle of fuch a globle; which mul- 
tiplied by 360, will give 24,922 miles for the cir- 
cumference of a globe equal to the earth; whofe 
diameter therefore will be 7933 Englifh miles.— 
The diameter of the earth being known, the 
fquare miles contained in iis furface will be - 
197,706,226; and its folid contents in. cubic 
_ miles will be upwards of 26,1 39,500,000, or nearly 
26,140 millions. | | 4 
As to the proportion, which the land bears to 
the water on the furface of the earth, it is per-’ 
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haps impoffible to determine it exa@ly. Some 
probable conjeéture, hewever, may be formed 
with regard to it by the following experiment :— 
Suppofe, of the papers.that cover the artificial 
globe, you cut out carefully, with a pair of {cif- 
fars, thofe parts that reprefent land, and weigh 
them in anice balance. Then do the fame with 
thofe parts that reprefent water, and the weight 
of the two parcels of paper, compared together, 
will give you the proportion of the land to th 
water. 2 ; 
This I’ have feen done with the papers that 
cover the furface of Mr. Senex’s 28 inch globe, | 
and the refult was as follows .—The papers re- 
prefenting land weighed 367 grains, and. thofe 
- reprefenting water 1125 grains. The- weight 
- therefore of the whole was 1492 grains, and the 
_ weight of the land being 367, the proportion of 
land to water is as 1 to 3 nearly, or the land is 
_ only about 3.of the earth’s furface. 
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SEGROTH 


Of the ATMOSPHERE. - 


THE air is that thin, invifible fluid, which fur. 
rounds the earth to a confiderable height, and ac- 
companies it in its diurnal motion about its own — 
axis, and in its anual motion round the fun. In 
fhort, it is that in which we live and breathe, and, 
together with the clouds and vapours that float in 
it, is ‘called the atmofphere. ‘The air is juftly 
reckoned among the number of fluids, becaufe it 
has all the properties by which a fluid is diftin- 
guifhed. It yields to the {malleft force impreffed 
on it; its parts are eafily moved among them- 

felves ; it prefles according to its perpendicular | 
' height, and its preflure is every way cqual. x % 

‘That the ‘air is a fluid, confifting of fuch par- 
ticles as have no cohefion betwixt them, but eafily 
glide over one another, and yield to the flighteit _ 
impreflion, appears from that eafe and freedom — 
with which animals breathe in it, and move ~ 
through ‘it without any difficulty or fenfible re- 
fiftance. But it differs from all other fluids in the 
four following particulars:—r1. It can be com- 
prefied into a muck lefs {pace than that which it 
- naturally occupies, which no other fluid can, at 
_Jeaft not to any confiderable degree.* 2. It cannot 
be congealed or fixed, as other fluids may. 3. It is 


ca Tt has been found by late experiments, that water may be | | 
comprefied, though net very much. Ss 


\ ; xs 
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ef a different denfity in every-part upward from 
the earth’s furface, decreafing in its weight, bulk 
for bulk, the higher it rifes,; and therefore muft 
alfo decreafe in denfity. 4. It is of an elaftic or 
{pringy nature, and the force of its fpring is equal 
to its weight. ‘phe 

That air is a body is evident from its excluding 
all other bodies out of the {pace it poffeffes; for 
if a glafs jar be plunged with its mouth down- 
ward into a veffel of water, there will but very 
little water get into the jar, becaufe the air, of 
which it is full, keeps the water out. As air isa 
body, it muft needs have gravity or weight; and 
that it is weighty may be thus proved. Let the 
air be taken out of a veffel by means of the air 
pump; then, having weighed the veffel, let the 


air in again; and upon weighing it when re-filled | 
with air, it will be found confiderably heavier.— 


Thus a bottle, that holds.a wine quart, being 


emptied of air and weighed, is found to be about ° 


fixteen grains lighter than when the air is let into 
it again; which fhews that a quart of air weighs 

fixteen grains. But a quart of water weighs 
14,621 grains; this divided by fixteen, quotes 


914 in round numbers, which fhews that water is 


- 


914 times as heavy as air near the furface of the 
earth.* if 


~ 


As ‘the air rifes above the earth’s’ furface, it . 


rows thinner or rarer, and confequently lighter, 


ulk for bulk. For as it is of an elaftic or fpringy . 


nature, the upper parts, being lefs prefled than the 
lower, will for that reafon expand themfelves, and 
4 Note.—The gravity or ety of the air is continually 
changing: when the barometer {tands at 30 inches, the fpecific 
gravity of air is 800 times lefs than that of water, thatis, one 
pint of water will weigh as much as 800 pints of air. | 


KR 
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occupy a larger fpace. Dr. Cotes has proved, 
that if altitudes in the air be taken in arithmetical 
proportion, the rarity of the air will be in geome- 
trical proportion. ‘Thus, at the height of feven 
miles, the air is four times thinner and lighter 
‘than at the furface of the earth; at the height of 
14 miles, it is. fixteen times thinner and lighter ; 
at 21 miles, it is fixty-four times; at 28 miles, it 
is two hundred and fifty-fix times; at 35 miles, 
it is one thoufand and twenty-four times; and fo 
on continually, the latter numbers increafing in 
geometrical, as the former do in arithmetical pro- 
portion. And hence it is eafy to prove, that a 
cubic inch of fuch air as we breathe, would be fo 
much rarefied at the altitude of 500 miles, that it — 
would fill a hollow fphere equal in. diameter to 
the orbit of Saturn. — mie We MND : 
But the real weight or preffure of the air is moft 
exactly determined by what is commonly called 
the Torricellian experiment, which is performed 
- in this manner :—Take a glafs tube about three | 
feet long, and open at one end; fill it with quick- 
filyer, and putting your finger upon the open end, 
turn that end downward, and immerfe it into a 
fmall veffel of quickfilver, without ictting in any 
air; then take away your finger, and the quick- 
filver will. remain fufpended.in the tube 29% inches 
above the furface in the veflel; fometimes more, 
and at other times lefs, as the weight of the. air is 
varied by winds and other caufes.. | 
That the quickfilver in the tube is kept up by 
the preflure of the atmofphere upon that in the 
bafon, is evident from this, that if the bafon;and — 
tube be put under a glafs, and the air be then taken 
out of the’ glafs, all the quickfilver in the tube 


will fall down into the bafon; and if the air be let | 


OF THE ATMOSPHERE. 193 


in again, the quickfilver will rife to the fame 
height as before. Therefore the air’s preffure on 
the furface of the earth is equal to the weight of 
293 inches of quickfilver all over the earth’s fur- 
face ata mean rate. A {quare column of quick- 
filver 293 inches high, and one inch thick, weighs 
juft 15 pounds, which is equal to the preflure of air 
upon every fquare inch of the earth’s furface ; and 
144 times as much, or 2160 pounds upon every 
{quare foot; becaufe a fquare foot contains 144 
_{quare inches. At this rate, a middle-fized man, 
whofe furface may be about 14 {quare feet, fuf.. 
tains a preffure of 30,240 pounds, when the air is 
_ of a mean gravity: a preffure which would be in- 
tupportable, and even fatal to us, were it not equal 
on every part, and counterbalanced by the {pring 
of the air within us, which is diffufed through the 
whole body, and re-aéts with an equal force 
again&t the outward preflure. 3 Ting 
Now, fince the earth’s furface contains (in 


‘round numbers) 200,000,000 fquare miles, and 


evety fquare mile 27,878,400 fquare feet, there 
muft be §,575,680,000,000,000 fquare feet on 
the earth’s furface; which multiplied by 2160 
pounds (the preffure on each fquare foot) | gives 
- 12,043,468,800,000,000,020 pounds for the pref= 
_ fure or weight of the whole atmofphere. 
_ The fame caufe that makes mercury afcend in 
_ a tube to the height’ of 292 inches, is the occafion 
of water afcending in a pump to the height of ee 


feet ; for it will afcend’ no higher: fo that a co. | 


Jumn of water 33 feet high, is €qual in weight to a 
column of quickfilver of the fame dianieter, 292 


inches high; and to as thick’a column Of air. 


teaching from the earth’s furface to the'top of 
the atmofphere. | 28 DIO I vie 
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The inftrument, with which the Torricellian. 
experiment is performed, being now generally 
ufed to determine the changes in the weight of 
the air, and confequently the changes of the wea- 
ther, is for that reafon called. the barometer, or 
weather glafs. Sometimes the air is fo heavy 
and elaftic, as to fupport the mercury in the tube 
at the height of 31 inches nearly ; at other times 
it is fo light and unelaftic, as to fuffer it to fall as 
low as 28 inches. ‘The difference between thefe 
is three inches, that is, about 4 of the whole 
weight of the atmofphere. Our bodies, therefore, 
are fometimes preffed with a weight one ninth _ 
more, or-one ninth lefs than they are at other 
times, thatis, with about 3360 pounds more weight 
at one time than another. ‘This muft no doubt 
have a confiderable effeét upon our feelings, and 
confequently upon our health; and. the fact is, 
that it has fo: but we are apt to afcribe this effect 
to a wrong caufe. When we feel. ourfelves dull 
and languid, we think it is owing to the air’s being 
too thick and heavy aboutus. But it is juft the’ 
reverfe. The air is then too light and thin, as is 
evident from its wanting ftrength to bear up the’ 
vapours. that compofe. the clouds, and from. the 
mercuty’s finking in the barometer. On the con-. 
trary, when the air is thick and heavy, the clouds _ 
mount high, the air becomes more ftrong and 
elaftic, by which means-it balances the {pring of 
air within us, braces. up, our blood-veilels. and 
nerves, and makes us brifk and likely. dss 
~ Itis impoffible, in a fhort fketch of this kind, to. 
explain all the ufes and properties of the air: I 
- fhall therefore, content. myfelf with mentioning a _ 
few more of the moft remarkable. _ According to 
_ Dr. Keill, and other aftronomical writers, itis en- 


{ 


t . ny 
OF THE ATMOSPHERE. 195 


tirely owing to the atmofphere that the heavens - 
appear bright in the day-time. For, without the 
atmofphere, only that part of the heavens would 
fhine in which the fun was placed; and if we 
could live without air, and fhould turn our backs 
towards the fun, the whole heavens would appear 
as dark as in the night, and the ftars would be 
feen as clear as in the noéturnal fky. © In this cafe 
we fhould have no twilight; but a fudden tranfi- 
tion from the brighteft funfhine to the blackeft 
darknefs immediately after fun-fet; and from the 
blackeft darknefs to the brighteft funfhine at fun- 
rifing, which would be extremely inconvenient, 
and highly injurious to the eyes of mortals. But, 
by means of the atmofphere, we enjoy the fun’s 


light, refra€ted by the aerial particles, for fome 


time before he rifes, and after he fets. For, when 
the fun has defcended below the horizon, and 
confequently is concealed from our fight, the at- 
mofphere, being feveral miles high, has his light. 
{till imparted to it, and reflects it to us. This 


light, or rather twilight, gradually decreafes, till 


the fun has got 18 degrees below the horizon ; 
and then all that part of the atmofphere which is 
above us is dark. From the length of the twi- 
light it has been calculated, that the height of the 


_ atmofphere (fo far as it is denfe enough to refle& 


any light) is about 44 miles. But it is feldom 
denfe enough at two miles high ‘to bear up the. 
clouds. ‘The real height, however, of the atmof- _ 
‘phere cannot be well afcertained :-It grows gra- 
dually rarer and rarer, the higher it afcends ;'and - 
as it is impoffible to fet any bounds to its rarefac- 
tion, it feems equally impoffible to fix any limits 


_ 4o its height. _ 
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The air is rarefied, or increafes in bulk with 
heat; and of this property wind is the necefflary 
confequence. For when any part of the air is 
heated by the fun, or otherwife, it will fwell, and 

thereby affect the adjacent air; and fo, by various 
degrees of heat in different places, there will arife 
various winds. When the air is much heated, 
it will afcend towards the upper part of the at- 
mofphere, and the adjacent air will ruth in to fup- 
ply its place ; and therefore there will be a ftream 
or current of air from all parts towards the place 
where the heat is.. And hence we fee the reafon 
why the air rufhes with fuch force into a glafs-— 
houfe, or tile-kiln, or towards any place where 
a great fire is made; and allo why the fmoke is — 
. carried up a chimney, and why the air rufhes in 
at the key-hole of the door, or any {mall chink, - 
when there is a fire in the room. So, in general, 
we may conclude, that the air will prefs towards 
that part of the world where it is moft heated.— 
Upon this principle we can eafily account for the 
trade winds, which conftantly blow from. eaft to 
weit between the tropics, and chiefly about the 
equator, For as the fun moves from eaft to weft, 
and as the air immediately under the fun mutt be 
more ftrongly heated than that upon any other 
part of the earth’s furface, it will naturally afcend 
into the higher regions, and the adjacent air will 
‘as naturally rufh in to fupply its place; and thus a 
conftant ftream or current of air, that is of wind, 
- will follow the fun in his daily courfe from eaft to 
weft; only, on the north fide of the equator, it 
will incline a little to the north ; and on-the fouth 
fide, to the fouth. ; : eS ans oe 
- This general courfe of the wind about the equa-_ 
tor is changed in feveral_places, and by a variety 
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of caufes. 1. By exhalations. 2. By the falling 
of great quantities of rain, which condenfe the 
air. 3. By burning fands, which rarefy it. 4. By 


_ chains of high mountains, which break “its cur- 


rent, and alter its direction. And 5. By the de- 
clination of the fun towards the north fide of the 
equator in fummer, and towards the fouth fide of 
it in winter. ‘To thefe, and other caufes of a 
fimilar nature, are owing, 1. The irregularity and 
uncertainty of the winds in climates at a confide- 
rable diftance from the equator, as in moft parts 
of Europe. ‘Thofe periodical winds, called mon- 
foons, which in the Indian feas blow half a year 
one way, and‘the other half another. 3. Thofe 
winds, which on the coaft of Guinea, in Africa, 
and on that part of Peru in South America, blow 
almoft always from the weft. 4. The fea and 
land breezes, which, in hot countries, blow ge- 
nerally from the fea in the day time, and from. 
the land in the night, but which do not extend 
above two or three leagues from the fhore. And 
5. All thofe ftorms, hurricanes, whirlwinds, and 
irregularities which happen at different times and 
places. | . 
The common atmofpheric air which we breathe 
confifts of two different kinds of air, or gases, as 
they are called. Thefe are denominated oxygen 
gas and nitrogen gas ; the former is the only part 
that fupports animal life and combuttion ; and in 


every 100 parts, whether cubical inches, or 


pints or gallons of common air, there are 21 of: 


oxygen gas and-79 of nitrogen gas. The air by 
pafling through the lungs in breathing fupports 
animal life, that is, the 21 parts of oxygen gas are 
~ abforbed in pafling through the lungs, and the 79 

of nitrogen are ejected as of no other ufe in the 
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% - ; 
procefs than, probably, modifying the effects of 
the oxygen.» Heice a given portion of common 
air will not fupport life longer than a certain 
time, viz. only till all the oxygen is abforbed. 

Fith die when they are excluded from freth air, 
as in a pond that is clofely frozen over... And the. 
little eggs of infects, if {topped up in a glafs, will 
not produce. their young, though affifted by a 
kindly warmth ; neither will the feeds of plants 
grow, though mixed with good earth, if they are | 
» inclofed. in a glafs. The oxygen or pure part of. 
air is alfo deftroyed by the air’s pafling through 
fire, particularly charcoal fire, or the flame of - 
- fulphur; and hence it is, that {moky chimnies 
muft be very unwholefome, efpecially if the 
rooms in which they are be fmall and clofe. Air 
is alfo corrupted by remaining clofely pent up in — 
any place for a confiderable time; as in the holds 
_ of fhips, in oil cifterns and wine cellars, and in 
deep pits or wells that have been long difufed and 
covered over. In all thefe the air is fometimes 
fo much vitiated as to prove inftant death to any 
animal that comes into it; becaufe in all thefe 
' cafes the oxygen of the air is abforbed by the 
carbonaceous matter, and the air becomes car- 
bonic acid gas, in which no animal can breathe.a 
fingle inftant without the rifque of immediate 
death. | = Lae Pte 
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SECT. Il. 


Of the TIDES. 


ATE is that motion of the water in the feas 
and rivers, by which. it is found regularly to rife 
and fall. The general caufe of this motion of © 
the water feems to have been firft:difcovered by 
Kepler, who, in his Introduétion to the Phyjics of 
the Heavens, expreffes himfelf thus: ‘¢ ‘The orb 
of the attraéting power of the moon. extends as 
far as the earth, and draws the. waters under the 
torrid zone, acting upon thofe places where it is 
vertical ; infenfibly, indeed, on confined feas and © 
bays, but fenfibly on the ocean, whofe beds are” . 
large, and whofe waters have the liberty of reci- 

rocation, that is, of rifing and. falling.”’ And, 
in his Lunar Afironomy, he fays, ‘‘ That the caule 
of the tides of the fea appears to be the, bodies of 
the fun and moon drawing the waters of the fea.””, 

This hint being given, the immortal Sir Ifaac ~ 

Newton improyed it, and wrote fo fully and fatis- — 

_ faétorily on the. fubjeét, as to make it ma great — 

- meafure his own, particularly by explaining the 
reafon-why the waters rife on that fide of the 
earth which is fartheft from the moon, ‘as well 


yy 
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as on that which is neareft to her. The fub-._ 
{tance of what he fays on this curious topic is 
as. follows. | Rie 3 

The great power that a€tuates all matter, is 
gravitation. By this all bodies tend towards the 
centre of the earth ; and the cafe is no doubt the 
{ame in all other fpheres or globes. By this alfo, 
the fun, the moon, and the earth, and probably | 
too the other planets, mutually tend towards 
each other; but with forces, however, which 
gradually decreafe as the diftances of the bodies 
increafe, and that too in proportion to the fquare 
of thofe diftances; in other words, at double the 
diftance the power of gravitation or attra@tion ‘is . 
four times lefs, at triple the diftance it is nine 
times lefs, at quadruple the diftance it is fixteen 
times lefs, at five times the diftance it is twenty- 
five times lefs} &c. a8 
_. Now, as the earth is attraéted by the fun and 
moon, therefore all the parts of the earth will not 
gravitate towards its centre in the fame manner as 
if thofe parts were not affected by fuch attraétions. 
And it is evident, that, were the earth entirely 
free from fuch ations of the fun and moon, the 
ocean tending equally, on all fides, towards its 
centre by the force of gravity, would maintain 
a perfectly fpherical figure. But as the cafe is 
otherwife, the water of the ocean muft needs rife 
higher in thoefe places where the fun and moon 
diminifh its gravity, or where the fun and moon 
have the greateft attraction. ! ‘saath 

The moon, however, being by much the neareft 
of thefe two luminaries, will operate with the 
greateft force in producing this rife of the waters, 
or the ebbing and flowing of the fea; and its in- 
fluence in this refpe&t muft be as follows:  Firft | 
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upon the hemifphere towards-the moon ; where . 
the middle point being neareft the moon, and 
. therefore moft attraéted by her (directly contrary 
to its natural gravity, or tendency to the centre) 
_is lefs preffed by gravitation than any other part of 
the furface of that hemifpheie, and confequently 
the waters will there be the higheft. Secondly, 
upon the hemifphere that is fartheft from the 
moon; where tbe middle point being leaft at- 
tradted by the moon (by reafon of its being at the 
greateft diftance from her) is left behind, while 
all the other parts, and even the centre itfelf, 
are more attracted towards her; from whence it 
will foHow, that the furface of the water at the 
‘middle of that hemifphere will be higher, or 
more remote from the centre, than any other 
part of it. ye Were 
On the other hand, thofe parts of the earth, | 
‘where the moon appears in the horizon, or is 90 
degrees diftant from the zenith and nadir, will 
have the ebbs or loweft waters. For, as the 
waters in the zenith and nadir rife at the fame 
time, the waters in the neighbourhood will rufh 
in towards them, in order to maintain the equi-.. 
librium ; and to fupply the place of thefe laft, | 
others will move the fame way, and fo on gradu-_ 
ally, till the motion reaches to 9o-degrees diftance 
from the faid zenith and nadir; confequently: in 
thofe places where the moon appears in the ho- 
rizon, or which are’ 90 degrees. diftant from the 
zenith and nadir, the waters will be the loweft. 
‘That part of the globe, therefore, which 1s 
neareft to the mooh, and that which is. fartheft 
trom her, will naturally be the higheft in. their 
refpective hemifpheres ; the former being really 
more elevated, and the latter lefs depreiled, by 
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~ the moon’s attraétion, than. the adjacent parts: 


fo that thefe two points may now be conceived as ~ 
the fummits of two oppofite mountains of water, 
or the whole globe may be fuppofed-to be thrown 


into a fpheroidical or oval figure, whofe longeit 


diameter, if produced, would pafs through the - 
moon, and its fhorteft be where fhe is in the 
horizon, or at go degrees diftance.. And. as. the 
moon feems to move round the earth from eaft, 
to weft, the longer diameter of the fpheroid, fol- . 
lowing her motion, will occafion the two tides of 
flood and the two tides of ebb that happen in 
about 25 hours; for that is the time nearly which 
the moon takes up in ‘moving from the meridian 
of any place to the fame meridian again.* | 

When the fun and moon are in conjunétion, or 


oppofition, that is, at new or full moon, the at- 
- traction of both thefe bodies acting upon the earth 


in the fame direétion, or in the fame right line, 
their force is united to elevate the waters; and 
confequently then there will be f{pring-tides.— — 


When the moon is in her quadratures, her at- 


traGion a&ts in one direction, and the fun’s in a 


quite contrary ; by which means they oppofe or 


--counteraé&t one another, the moon’ raifing the 


waters where the fun deprefles them, and vice 
verfa; the confequence .of which is, that then 
there will be neap-tides. _ | Cig he) 

‘Though the force by which the tides are raifed 


is continually encreafing from the time of the _ 
moon’s quadrature to her conjunction or oppo- 


_® Note. The reafon why the moon takes up about 25 hours 
in moving from any one meridian to the fame meridian again,” 
is, that though in her daily courfe fhe feems to move round the ~ 
earth from eaft to weft, yet fhe really moves round it from weft / 
to eait, in the {pace of a month. (SS 
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fition, after which it gradually decreafes ‘till the 
next quadrature; yet the higheft’ {pring-tide is 
not juft at the new or full moon, but a day or | 
two after; which may be eafily accounted for 
thus: conceive every tide as raifed bya double 
force, viz. fome part of the force that raifed the 
lat tide {till rernaining, and the force of anew 
impulfe. When both thefe together amount to _ 
more than the whole force which raifed the laft 
tide, the prefent tide muft rife higher than the . 
preceding one did. Suppofe the remaining force 
to be always half the whole force of the lait tide ; 
fuppofe the new impulfe, juft at new or full moon, . 
to be 18, and the whole force, with which that 
tide is raifed, to be 28. ,Let the new impulfe of 
the new tide be but 17; then 17 + 14 (that 1s, 
half of 28) = 31: this tide will therefore rife. 
higher than the laft. Let the new impulfe of the 
next tide be but 16; then 16 + 15% (that is, half. 
of 31) =312: confequently this tide will rife ftill 
- higher than the laft did, ‘though the force of the 
attraGion of the two luminaries, by which the + 
tides are raifed, 1s now confiderably diminifhed. 
‘For the fame reafon the deadett neap-tides will — 
‘fall out, not precifely at the moon’s quarters, but 
fome time after. i are 

If the two oppofite protuberances ot fummits of 
the two mountains of water, we have mentioned 
above, were always’ exactly at the oles of the 
earth, there would be no rifing and falling of the , 
waters by means of the earth’s rotation round its 
“axis; or novtides at all, ‘becaufe: at the) poles the 
earth has no rotatory motion round its axis ; and 
in ‘this ¢afecit would ‘conftantly be high water at 
the polés)sand low water at the’ equator. Onithe - 
Aetherchands when thefe two fummits are fartheit 
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from the poles, that, is, upon the equator, the 
aife and fall of the waters, by means of the earth’s 
rotation, will be the greateft ; for the two fummits 
then defcribing a great circle of the globe in the 
fame time they ufed to deferibe a lefler circle 
parallel to the equator, will confequently move 
with greater rapidity, and being dathed againtt 
the fhores with greater force, will for that reafon 
rife the higher. an 

In general, therefore, it may be laid down as a 
maxim, that the nearer any place is to the equator, 
the rife and fall of the waters will be the greater; 
and the nearer it,is to the poles, the rife and fall 
will be the lefs. And’as the rife of the water is 
_ owing to the joint influence of the fun and moon, 
it naturally follows, that when thefe two lumi- 
naries are in conjunétion or oppofition, in or near 
the equinodtial, as in March and September, the 
{pring-tides mutt rife higher, (the fummits of the 
two mountains being then upon the equator) than 


when they are in conjun@tion or Oppofition in the: 


tropics, as in. June and December ; and, for the 
very fame reaion, the neap-tides are weaker ‘in 
the two former months than they. are in the 
. latter. Yet, though the higheft tides happen at 
the equinoxes, they do not fall exactly onthe 
equinoctial days, but fome time before the vernal, 
and fome time after the autumnal equinox, viz. 
in F ebruary and Oober ; the reafon of which is, 
that the fun being nearer the éarth in the winter 
months than he-is in the fummer ones, his at- 
iractive power muft confequently be .ftronger in 
the former than it is in the latter... Bn alae | 

It is equally certain, from what has been faid, 


_ that the greater the moon’s meridian altitude isin | 
any place, the greater will be thofe tides.which ~ ; 


$ 


¢ 


— we 


THEORY OF THE TIDES. 208 


happen when fhe is above the horizon ; and the 
greater her meridian depreffion is, the greater will 
be thofe tides which happen when fhe is below 
the horizon. Moreover, the fummer day, and 
the winter night tides have a tendency to be the 
higheft, becaufe the fun’s fummer altitude, and 
his winter deprefhion, are the greateft; but this 
is more particularly the cafe when the moon has 


north declination in fummer, and fouth declina- 


tion in winter. rn 
All the phenomena, hitherto explained, would 
exactly take place, were the whole furface of the 
earth covered with water. But as it is not, and 
as the natural courfe of the tides from eaft to welt 
is interrupted by large continents, and by an in- 
finite number of iflands, there confequently muft 
arife, in many places near the land, a great variety 
of other appearances befide thofe I have men- 
tioned. ‘Thefe appearances, therefore, will require 
a particular folution ; and in this we muft attend 


and many other things which help to produce 
them. | 

For inftance ; as the fea has no vifible paflage 
between Europe and Africa, let them be fuppofed 


to be one continent, extending from 72 degrees — 


north to 34 degrees fouth latitude : the middle 
between thefe two would be in latitude 19 degrees 
north, near Cape Blanco on the weft coaft of 


Africa. But it 1s impoffible that the tide fhould 


“flow to the weftward upon the weftern coatt of 


Africa, becaufe the continent for above 50 de- 


_ grees} both northward and fouthward, bounds the 
Atlantic ocean on the eaft, and prevents the direct. 


paflage of the tide either from the Indian or the 
Pacific ocean into it: therefore, if any regular 


- 


to the fituation of fhores, ftraits, fhoals, ‘winds, .. 
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tide, occafioned by the motion of the fea, from 
eaft. to weft, {hould reach Cape Blanco, it muft 


come either from the north of Europe fouthward, 


or from the fouth of Africa northward, to the faid 
latitude upon the weit coaft of Africa. And this 
theory is perfectly agreeable to fa&t and experi-— 
ence; for it: is well known, that the tide fows 


fouthward along the weftern coaft of Norway, from 


the north cape to the Naze, or-entrance of the 
Baltic fea, and fo proceeds to the fouthward along 
the eaft coait of Great Britain, and in its paflage 
fupplies all the harbours in thofe parts with the 
tide one after another, the coaft of Scotland hav- |: 
ing the tide firft, as lying fartheft to the north- 

ward. Thus, on the days of the full, or change, ~ 
it is high water at Aberdeen 45 minutes after 12; 
but at Tinmouth Bar, the fame day, -not till three 
o’clock. From thence, rolling to the fouthward, 


it makes high water at the Spurn a little after 5 ; 


but not till 6 at Hull, by reafon of the time re- 
quired -for its paflage up the river ; from thence 
paffing over the Wellbank into Yarmouth Road, 
it makes high water there a little after 8, but not | 
in the pier till 9; and it requires near an hour 
more to make high water at Yarmouth town: in 


the mean time continuing its courfe to the fouth- 


ward, it makes high water at Harwich at half paft 
ro, at the Nore at 12, at Gravefend at half paft 
1, and at London at 3 o’clock. Thus it appears, 
that the fame tide, which produces high water at 
Tinmouth Bar at 3 o'clock in the morning, does 
not produce. high water at London till 3 in the - 
afternoon. boa bev eajea Chee 2, 
While the tide, or high water, is thus gliding 
to the fouthward along the eaft coaft of England, 


It alfo flows to the fouthward along the welt coafts 


\ 
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of Scotland and Ireland, and a branch of it falls 
into St. George’s Channel, the flood running up 
north-eaft, as may be naturally inferred from its 
being high water at Waterford above three hours 
before it is high water at Dublin, or thereabouts, 
- on that coaft; and it is three quarters of an hour 
ebb at Dublin before it is high water at the Ifle 
of Man.. . nage fhe 
~ But, not to draw out this article to too great a 
length, I fhall content myfelf with obferving, that 
the tide flows to the fouthward from the coaft of 
Ireland, and in its paflage a branch of it falls into © 
the Englifh Channel, between the Lizard and | 
_ Ufhant; this progrefs of the tide to the fouthward 
may eafily be proved by its being high water on - 
the day of the full-and changes at Cape Clear a 
little after 4 o’clock, and at Ufhant about 6, and 
at the Lizard after 7. The Lizard and Ufhant 
may properly be called the chaps of the Englith 
Channel, between which the tide flows to the 
_eaftward along the coafts of England and France, 
till it comes to'the Goodwin or Galloper, where. 
it meets the tidé above mentioned, which flows to . 
the fouthward along the eaftern coait of England ; 
and the meeting of thefe two tides contributes 
very much towards fending a powerful tide up ~ 
the river Thames to London. And when the 
natural courfe of thefe two tides has been inter- 
_rupted by a fudden change of the wind, by which 
~ means that tide was accelerated which had before 
been retarded, and that driven back which was 
before hurried in by the wind, it has been known 
to occafion high water twice in three or four 
hours, which by thofe who did not underfland 
this natural: caufe, has been looked upon as a 


prodigy. | 


~ 
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_ If it fhould be faid, that this courfe of the tides 
eaft, or eaft-north-eaft, up the Channel, is incon- 
fiftent with the theory which fuppofes. them to 
move from eaft to weft, the anfwer is obvious. 
Though in the main ocean, where the tides meet _ 
with no obftruction, they regularly follow the 
influence of the fun and moon in moving from 
eaft to weft, yet in rivers, channels, and even in 
narrow feas, they fometimes move towards the 
north, the fouth, or even towards the eait, ac- 
cording as the waters in the neighbourhood are 
higher or lower. 

This will be eafily underftood by any one who 
is fufficiently acquainted with hydroftatics to know 
that water, if not counteraéted by fome fuperior 
power, always endeavours to come to a level. 

There are no tides in lakes, becaufe they are 
generally fo imall, that when the moon is vertical 
{he attraéts every part of them alike, and as all 
the water is thus rendered equally light, no part 
of it can rife higher than another. ‘To the fame 
caufe it is fuppofed to be owing, that the Medi- 
terranean and Baltic feas have no tides, at leatt 
no very perceptible ones; though a different 
reafon is fometimes affigned for this phenome- - 
non, and that is, that the inlets, by which thefe 
feas communicate with the ocean, are fo {mall, as 
not to be capable, in the {pace of a few hours, to 
receive or difcharge a fuflicient quantity of water 
to raife or fink their furfaces confiderably. ‘The 
time of high water, in any place, happens about 
the fame hour after a period of 15 days nearly, 
which is the interval between one {pring-tide and 
another; and during that period the time of high 
water happens every day later by about 48 mi- 
nutes. 4 cet 


| 
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We fhall conclude this account of the tides 
with a few words concerning the faltnefs and 
depth of the fea. Dr. Halley has affigned the 
moft probable caufe of its faltnefs. He fays, that 
all the lakes in the world, properly fo called, are 
found to be falt ; fome more, fome lefs than the 
ocean, which in the prefent cafe may alfo be | 
confidered as a lake; fince by that term is meant 
nothing more than fuch ftanding waters as per- © 
porally receive rivers running into them, and 
lave no exit or evacuation, but what is exhaled 
by heat. And having given us a lift of the moft 
remarkable lakes, he fuppofes, that as all thofe 
lakes receive rivers, and none of them have any 
difcharge but by exhalation, fo it will be necef- 
fary, that their waters rife till fuch time as their. 
furfaces are fufficiently extended to make them 
exhale in vapour as much water as is poured in 
by the rivers. But the vapours thus exhaled are 
perfectly frefh ; fo that the faline particles, that 
are brought in by the rivers, remain behind, while 
the frefh ones only evaporate; and hence it is 
evident, that the falt in the lakes will be continu- 
ally augmented, and the water grow falter. and 
falter. But in lakes where the water runs off as 
faft as the frefh water rivers pour in, the faline 

particles can never be accumulated to to any con- 
 fiderable degree. Now if this be the true caufe 
of the faltnefs of lakes, it is not improbable that 
it may likewife be the reafon of the faltnefs of . 
the fea. . : 

That exhalations from fea water are perfeétly 
frefh, is proved by a variety of experiments ; 
confequently all rain, hail, and fnow is freth, 
and fo muit the rivers be that originate from or 
are fupplied by them. Rain water, juft fallen, is 


-* , 
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fuppofed to be the pureft and lighteff of-all waters ~~ 
with regard to earthy particles; anel’_as’ it’ is. 
reckoned to be of the fame kind. whereyerit falls, © 
philofophers have chofen it to, be the:‘meéafure, 
with which the weight of all other bodies is beft 
-compared.* After all, there is no water perfectly. 
pure.; for even this rain water abounds with the - 
eges of many very {mall animals, which, floating 
in the atmofphere, are brought by the-rain to the - 
earth. ‘The water of fpfings and rivers is gene- 
‘ rally impregnated with the particles of earths, 
falts, fulphurs, minerais, &c. which, the water is 
-ftrained through, or runs ove¥ gard. is, for that 
reafon, fomewhat heavier. than “hair-water, though 
not fo heavy as fea water, on aceount of the 
quantity of falt with which the latter is impreg- 
‘ nated, i} acs ORG wt 

The depth of water. in the fea is various. In 
many places its bottom may be found by a piece 
of lead tied to the end of a long line, and even 
the nature of its bottom aicertained by filling the 
lower end of the lead with tallow, by which 
means it will bring up, fticking to it, fome of the 
loofe particles from the bottom of the fea, and 
thereby fhew the nature of that bottom, whether 
is be fand, gravel, fhells, mud, &c. And though 
_in many places no bottom can be fonnd by found- 
ing, or letting down the-lead, it muft not thence 
be inferred that the fea has no bottom. It has 
béen conjectured, with great probability, that ~ 
the depths of the fea, and the heights of the — 


* Tt is afcertained the pure water in all parts of the world is’ 
of the fame weight, viz. the cubic foot weighs 1000 ounces — 
avoirdupoife, Site we eck ee 
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land,- or funimit of a’ thountain, more than three 
or four miles in perpendicular height above the 
level-of thesféa; therefore it may be fuppofed,. 


‘that the fea,‘is not much more than three or 


P in any part ; and could an exact 


four miles dee 
e given of the depths of the fea 


reprefentation - 


in different places, it would probably appear, that 


-it‘has much the fame irregularity in its bottom, 


as the land has in-its furface. 
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SECT. IV 


A SHORT SYSTEM OF CHRONOLOGY. © 


| Curonor OGY, or the doétrine of time, is 
intimately cwinedted with the ufe of the globes, 
inafmuch as many of the problems require a per- 


fon to be thoroughly acquainted with the nature- 


of years, months, and days; and alfo as both the 
Julian and Gregorian calendars, or (as they are 
commonly called) the Old and New Stile, are 
infcribed upon the horizons of many globes, and 
therefore ought to be explained in all books that 
treat of their ufe. - > 


Time is‘ divided into hours, days, weeks, 


months, and years, Days are either natural or 
artificial. A natural day is the time that paffles 
while the fun goes from any meridian till he 
returas to it again; or, to fpeak more properly, 
while the earth revolves about its axis. An arti- 
ficial day is the time between the fun’s rifing and 
fetting ; to which is oppofed the night, that is, 
the time the fun is hidden under the horizon. 
‘The natural day is divided into 24 hours, each hour 
into 60 minutes, each minute into 60 feconds, 
each fecond into 60 thirds, &c. The artificial 
days are always unequal to all the inhabitants 
that are not under the equator, except when the 


fun is in the ig Aen points w and =, pies . 
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happens about the 21ft of March, and the 22d of 
September; at thofe times the fun rifes and fets 
at fix, to all the inhabitants of the earth. 
All nations do not begin their day and reckon 
their hours alike. In Great Britain, France, and 
Spain, and in moft other countries in Europe, 
the day is reckoned to begin at midnight, from 
_ whence is counted. 12 hours till noon, then 12 
- hours more till, next midnight, which. makes a 
natural day. Yet, even in thofe countries, the - 
aftronomers commonly begin their day at noon, 
and fo reckon 24 hours till next noon, and not 
twice 12, according to the vulgar computation. 
The Babyionians began their day at fun-rifing, 
‘and reckoned 24 hours till he rofe again. This 
‘way of computation we call the Babylonifh hours. 
In feveral parts of Germany, they count their 
hours from fun-fetting, calling the frft hour after 
the fun has fet, the firft hour, &c. till he fets the 
next day, which they call the 24th hour. . Thefe 
are commonly called the Italian hours. _ Accord- 
ing to both thefe ways of computation, their hours 
are either a little greater or lefs than the 2. part 
of a natural day, in proportion as the fun rifes or 
fets fooner or later in the fucceeding days. They 
have alfo this inconvenience, that their mid-day 
and midnight happen on ‘different hours, accord- 
ing to the feafons of the year. The Jews and 
‘Romans formerly. divided ‘the artificial days and 
nights, each into 12 equal parts: thefe are termed 
the Jewifh hours, and are of different lengths, ac- 
‘cording to the feafons of the year; a Jewith day- 
hour in fummer being longer than one in winter, 
_and night-hour fhorter. This method of comput- 
_ing time is now in ufe among the Turks, and the 
hours are {tiled the firft, fecond, third, &c. hour 


ah 
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.of the day or night; fo that mid-day always falls 
on the fixth hour of the day. fis: 
There is nothing in nature that fuggefts the 
idea of dividing time into weeks; fo that a week 
feems to be merely a civil, or rather a religious © 
inftitution, as among all nations, that have any 
notion of religion, one day in feven is fet apart 
for public worfhip. For this purpofe Chriftians 
obferve Sunday, or the firft day of the week; the 
Jews obferved Saturday, or the feventh day of 
the week ; and the Turks perform their religious 
ceremonies on Friday. a 
A month is properly that {pace of time whic 
is meafured by the moon in her courfe round the 
earth. A lunar month is either periodical or 
fynodical. A periodical month is the time which 
the moon takes up in performing her courfe from 
one point in the ecliptic till fhe returns to it again, 
which is 27 days, 7 hours, 43 minutes, 4” 45” ; 
and a fynodical month, or (as it is fometimes ~ 
called) a lunation, is the time betwixt one new 
moon and the next new moon, which is 29 days, 
12 hours, 44’ 2” 53". Therefore, though in the 
fpace of a year the moon performs 13 revolutions 
round the earth, or completes 13 periodical 
‘months, and ten days over, yet there are but 
twelve lunations, or fynodical nionths, and eleyen 
days over, in a year. There is a third kind of 
month,, different from both the former: it is 
called the civil month, and confifts of a certain 
number of days, either more or fewer, according 
to the laws and cuftoms of the country where 
fuch months are obferved.  , , baa has, 
_ ‘The completeft period of time is a year, in 
which all the feafons return in fucceffion, and 
begin anew. A year is either aftronomical or 
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civil, An/aftronomical year again is either fide- 
rial or tropical. ‘The fiderial year is the fpace of 
time that paffes while the fun goes from any fixed 
ftar to the fame again. It confifts of 365 days, 
6 hours, g' 14’. The tropical year is the fpace 
of time that paffes while the’ fun goes from either 
tropic, or from any poiat of the ecliptic, to 
the fame again. ‘This is fomewhat fhort of the 
fiderial year, becaufe every point of the ecliptic 
goes backwards about 50 feconds of a degree in 
a year (owing to what is ufually called the pre- 
ceffion of the equinoxes), thereby meeting the 
fun, as it were, which makes the fun return to the 
fame point of the ecliptic, about 20 minutes of 
time before he arrives at the fame fixed ftar from 
which he fet out the preceding year. The tropi- 
cal year, therefore, is fhorter than the. fiderial 
year, and confifts of 365 days, 5 hours, 48’ 57”. 
The ciyil year is the fame with the political, and 
is that which is. eftablifhed by the laws of any 
paiticular country, were 
Days, months, and years, however, were all. of 
them originally very imperfe&t, as refulting frem 
very grofs obfervations; and indeed aftronomy, 
in its infant ftate, afforded no better means of 
computation. Nay, the year, as inftituted by 
Romulus, the founder of Rome, confifted but of 
ten months, beginning with the month of March; 
but as this was fhort of the fun’s period by two 
months, thefe were afterwards added by his fuc- 
ceffor, Numa Pompilius, and were called January 
and, February. By thefe means the Roman year 
confifted of 12 months. But the months of this 
year being lunations, or lunar fynodical months, 
* of 29% days each, this civil lunar year confifted 
but of 354 days ; but as the fun, in revolving once 
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through the, ecliptic, was found, in procefs of 
time, to take up 365 days, or 11 days more than 
the lunar -year; thefe were added to it by the 
emperor Julius Cefar, and on that account-it was 
called the Julian year. The 11 days added, to 
render the lunar equal to the folar year, the 
Greeks called Epagomence, and hence their mo- 
dern name epad7s. 

But the year thus conftituted by Julius Ceefar, 
of 365 days, was obferved by the aftronomers of 
that age to be about fix hours fhorter than the 
time the fun took up in running through the 
ecliptic.. The emperor, therefore, ordered, that 
, every fourth year fhould confift of 366 days, in | 
grder that the feafons of the year might be always 
fixed to the fame parts of the calendar, and the 
feafts and fafts be thereby rendered certain and 
invariable. ‘This he did as Pontifex Maximus, or 
High Prieft in the Roman hierarchy. This odd 
day was in every fourth year added to the 24th . 
of February. And, according to the Roman way 
of reckoning, was the Dies fextus ante kalendas 
Marti, or the fixth day before the firft of March ; 
fo that there being then dis fextus dies, or two 
fixth days, gave occafion for that year to ve called 
Annus Biffextilis, or Biflextile year, which we now 
commonly cal! Leap-year. | ta 

In order to know whether any particular year 
be Leap-year or not, divide it by 4, and the re- 
mainder, if there be any, fhews how many years 
it is fince Leap-year; and, if there be none, then 
it is Leap-year. Or you may omit the hundreds. 
and thoufands, and divide only the units and tens 
by 4, and the refult will be the fame. Example, . 
for the prefent year: Divide 1809 by 4, the re- 
- mainder is 1; or divide only 9 by 4, the remainder 
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is likewise 1’; confequently 1809 is not Leap-year. 
Divide 1812 by 4, the remainder is 0; or divide 
only 12 by: 4, the remainder is likewife'o; confe= 
quently 1812 is Leap-year, LOT BY sib 9 
Six hours, however, were ‘afterwards found to 
be too much by ‘tr minutes 3 feconds, for fo 
much does the folat or tropical year want of 365 
days 6 hours. By the’addition, therefore, of fix 
whole hours, the fun each year began his courfe; 
or entered the firft fign of the ecliptic 11' 3" bes 
fore the preceding year was ended. ‘This precefz 
fion of the fun, ‘as it may -be called, or as it is 
ufually termed, of the equinoxes, amounts to one 
whole day in'131 years. ‘From Julius Cefar to 
the Council of Nice, A. D. 325, was about 372 
years. At that time the vernal equinox fell upon 
the 21ft of March, and confequently every 131 
yeats after, the equinox mutt anticipate one whole 
day; therefore the feafons of the year, and fefti. 
vals of the church, muft be rendered moveable, 
and in time go retrograde through the whole ca- 
lendar. This foon alarmed the fathers of the 
primitive church, whofe knowledge, or rather 
whofe ignorance of aftronomy never fuffered 
them to fufpe& any fuch thing : and as Eafter 
(the principal feaft) had been fixed to the Sunday, 
which was the firft after the new moon that hap- 
pened next after the arf of March, or vernal 
equinox, they faw with concern the unttable- cons 
dition of their rubric; and in the time of Pope | 
Gregory XIII. this grievance had: gtown to fo — 


great a height, that the faid equinox, and Eafter ee 


of courfe, had anticipated the time to which the 
__ fathers of the Nicene Council fuppofed they had 
- fixed it, no lefs than 10 days. 

| L 
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_ This Pope, therefore, convened.a council of the 
beft aftronomers of that .age, and -after-a minute 
examination of the matter, it was ordained, that 
ten days fhould be taken.from the month,of Oc- 
tober in 1582, by-reckoning the sth day as the | 
15th. And to prevent. the regrefs of the equi- 
noxes, forthe future, and confequently any ‘irre-_. 
gularity in the calendar, it-was further ordained, 
that every hundredth year, which in the Julian 
account was:a Leap-year, fhouldiin thisbe.only a — 
common year, and confift of but, 365,dayss -but 
as that was too much, -every four hundredth year . 
was to remain.a-Leap-year or Biffextile. . ‘This 
reformation of ‘the calendar -is called the Grego- 
sian account, or New Stile; and according to this | 
tile was the calendar veGtified-in England in 17,525. 
by throwing out 11/days inthe month of Septem- 
ber,’ as-from the Council.of: Nice to -that,year 1427 
-years ‘had elapfed; and,-befides,'the beginning of 
the civil year -was-fixed to the firft day of January. 
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H OW is /Afiafeparated |from North America? | 
‘Whichiisithe more northerly, Baffin’s-Bay. or 

Hudfonls Baye: 5) abnalti (iwbas® og oe) 
‘Through what -degree of latitude does tue 

northern part of Newfoundland pafs? 7 

Does Terra Del ‘Fuego join the continent, of 
South America? | Bi: 
° bea ec the moft-eafterly cape of South Ame- 
rica ! mote 

‘How do Cuba, Domingo, and Jamaica:lie with 

-refpe& to-each- other ? Birks | 
oa are the Caribbee Iflands fituated:? 

What ftrait is that which leads to Baffin’s Bay ? 

‘The’ Azores and Cape Verd Iflands have nearly 
the fame longitude, what are their latitudes? 

‘Of what. does New Zealand confit ? | 

What are the two Capes of New Zealand - 
called? ag OIE “7A 

__- How is Patagonia fituated ? 

_ On what degree of latitude are the Bermudas?. 
Welt of what gulf are the Bahama iflands? >. 
In-what part of North America are the Foxes — 

lands? : er 

La: 
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“Near what confiderable line are the Sandwich 
iflands fituated ? 

How are the New Hebrides, the Navigators, 
and the Society’s iflands fituated ? 

What is the latitude of Cape Farewell in 
_ Greenland? : | 

Near what circle of latitude are the Marquefas 
and Charlotte ifland ? 

Through what ifland does the zoth degree of 
fouth latitude pafs ? 

How are Peru and Chili Gianted? 

What circle of longitude palles, through the 
Falkland iflands? .. 

It is now five o’clock in the morning at Loi 
don, what time is it at the Falkland iflands ? 
| There are Sandwich iflands in the Southern as 
_ well as the Northern hemifphere, in wHat latitude 
are they? rhea mee 

How is New Grenada fituated ? . 

Jn what part of North America is California? 

What is the ‘northern boundary of the United 
‘States ? 

. The neck of land that joins North and South 
Rinverios is called the ifthmus of Panama, in what . 
latitude is it? 

How is Mexico fituated ° | 3 

Which part of South, America 1s denominated 
Brazil ?- 

a Which part of North America i is gplicd Labra- 
or?) | 

How is ‘Paraguay Gistens ? 

What is the difference of time betinen the 
moft Weftern ‘and. moft Eaftern parts of South . 
America? 

“When it is nine in the morning at the Galapa- 
£05, shia o’clock is it at t Behring, s Straits t 


5 
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» What is ; that part.of the Indian ocean 1 called 
that lies between Madagafcar and Africa? 
Pa nich what. large iflands, does the Papgpor 
afs? 
‘ Near what circle of longitude. are te Ladrones? P 
What itrait feparates New Holland from Die- 
man’s land? 7 
What is the latitude of Deiiaian ifland j P, 
By what.is Africa feparated from Afia ? 
How is the Cafpian Sea fituated with reat to 
the Black Sea? ste FA Bi 
How is the ifland of Formofa fituated? 
What is the latitude of the Cape of Good 
Hope? 
Gppoaie to what part of the continent is Eng- 
lan 
Is New Guinea or New Georgia the moft 
wefterly ? 
What is the latitude of the moft foutherly an f 
of New-Holland? ) 
In what fituation is the Gna of Ceylon? 3 
What is that gulf that feparates Perfia. i 
Arabia? . | 
Where is the fea of Okotth ? 
Between what parallels of latitude is Japan > 
Are the Maldivas North or South of; the Rega 
tor? 
Which is the moi fouth, Cape Horn /0Y) the 
Cape of Good Hope: 
Are the Philippine iflands, or the New Philip- 
pines, neareft to the equator! 
What is the latitude of the moft fautherly part 
of Hindoftan?. . - 
_ What are thofe ftraits. that feparate New Hol- 
land from New Guinea! 
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bohear what paraltel: of foutly latitude are: the 
Sunda iflands'?) 76 

Is Pekin or Canton: athe rei northerly city? 3 

When it is noon at London, what o’clock is: it 
at the moft foutherly part‘of New Holland? 
“What is the difference’ of time between the 
moft eafterly part of Iceland, and ne mioft welt 
erly part of New’ Georgia? ‘ 

When it is eight inthe morning at’ Behring’ 8 
fiat; what is the'time’on the ie tpt 
of Mindanao i ? 


% 5 
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_ Exercises o on the Map of Europe. 


| N EAR nmchige gulf ftands the cif of Peterfbarg’ 

What large~ town. ftands’ on’ the: river Dwina, 
near tlre White Sea? - 

On what degree of longitude i is Cape Si Vin- 
eent? . 

What ‘is the capital of'Italy? 

“PFTow is Cerintly fittate int eee seae 

What large town ftands on the wetter point of 
the Cafpian' Sea? 

Is the ifland of Se th or, Malta the’ mott fouth- 
eh” 

~ How is, Aftica feparated! ftom: Berepe?: 

“Ot what part do thefe continents sper oeels fae 
neareft ? 

‘Is‘Watfaw or Saco the’ ‘none northerly'town ! ? 

What range of mountains feparate Poland from 
Hungary : ? 


are 
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» How.is: Abo fituated:* » me Wd 

What two principal rivers in France flow | 
the Bay of Bile ay cu Vonuen 

Paris ftands. on the river Seine, into what fen 
does that river flow? . . I’, 

What is the courfe of the Rhone: e . 
Ivica, Minorca, and) Majorca weve anciently 
ealled the Baleares, how are they fituated with 
regard to each other? i 

What large river flows into the Guifpian feat 

What are the longitude: and. latitude of ne 
cow? 

_Dantzick is a a fea port, how is it fituated ? 

' Whicly is that partof Norway called the Naze ? 
. What are thovt mountains called that ot eae 
Italy from France and Switzerland ? 

How are the iflands of Candia and Rhodes fitu 
ated with: regard to one another ? | 

Is Corfica or Sardinia the moft northerly ? 

Port Mahon gives a title toa ) young ngblerhan,- 
where is it fituate ? 2 

What is the capital of Gorfica? Ne 

Hamburgh is a celebrated commercial town i in 
Germany, on what river does it ftand? — 

What town is fituate at the “etc ste part of ; 
the gulf of Bothnia? 

Is lake. Ladoga or Onega'the ao eatterly p 

How is Lifbon fituate? ~~ 

How are Venice, payee: and Turin oy with 
refpe& to each other? i 

Point out the capital of each country ity Europe, 
namely, Stockholm, Copenhagen, Chriftiana, 
Peterfburg, Amiterdam,' Batis W Vienna, Warlaw, 
Madrid, ‘Lifbon, Rome;°and'Conftantinople. Oe 

On gece yi in. France is’ 1 gegen pay © 
_» #209 word “i: &i 5 i Ap 2 s 
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What range of ‘mountains 2 Hao son baa 
from Sweden? - . : | 

How is Iceland Genta’ ; He have 

On: what river: does Rome ftand? 

To what feas does the Archipelago lead? 

Pindus and Athos’ aré celebrated mountains in 
Greece, can you point: them out in the map ? 
-¢)Corinth-and Athens are celebrated in ‘ancient 
hiftory, can you fhew their pofition ? 

Find me the’ following towns, which are fitesce 
in.Germany, Hanover, Frankfort, ih pee Mu- | 
nich, Prague, pes and. sie 


Tyro.. If you. have now Gnithad : your aie: 
tions, permit me to afk one or two. At the bot- 
tom of the map it is faid yo minutes after: ‘London, 
and 2 hours before London, what does this mean ? 

PuiLo. The people:who live all the! way up 
that line which have the figures 40 at bottom, and 
Jo ai top, have their'time 40 minutes later than 
the people of London. That is, to the people at 
Cape St. Vincent, Cape Finifterre, and the weft- 
ern part of Ireland, it wants 40 minutes of noon 
when it is noon at London. But when it:is noon 
at London, itis one o’clock at Malta, fome: parts 
of Sicily, Italy, Germany, Sweden, &c.: and ftill 
farther eaff, as at Wardhuys; Peterlburgs &e. it is 
two o'clock. 

Tyro. Do the figures atthe. top: of the map 
mark the degrees of he and thofe at the 
bottom the tame?» : 

_Puito. They do: and ac conte to : a. former 
Problem each: 16° of longitude are equal to an 
hour in time; confequently, to all the people 
15° weft of London, the -hour of the: day-is an 
hour later; to thofe 1 5° eaft, it is an hour fooner, 
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Thus the people of Mofcow live 40° eaft of Lon- 

don; confequently they are two hours and 46 
minutes fooner in their reckoning of time; or 
when it 1s twelve o’clock in London, it will want 
but twenty minutes to three in the afternoon to 
the mhabitants of Motcow. 


Exercises on the Map of the Beare Isles. 


HOW is England ae from the continent? 

Oppofite to what Englifh county is the Ene 2 4 

How is the Ifle of Wight fituate? 

‘IfI fail up'the Thames to Scotland, by what 
Englith counties muft I pafs ? ; 
« Is Holy Ifland North or South of the Tweed ? 

If I fail from London to Briftol, what counties — 
in England fhall I pafs? — 

What large river emptics itfelf into the eh 
Channel? 

_ How is the ifland of Anglefea fituate ? 

Colerain in Ireland is. famous for its: a ih 
where does it ftand? | 

Ireland is divided into four provinces, what ar 
their names, and how are they fituate f 

The French landed fome troops laft war 
Bantry Bay, which was the neareft confiderable 
a ts that place? 

here is Cape Clear in Ireland? naomnib © 

- St. Kilda, one of the Weftern iflands, fs Garton 
for eagles, on what degree of longitude does it 
lie ? 
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_-What ore S the; United; 2 Kingdom is opposite 

to Stavanger, the, moft.wefterly part. of N orway i 
, How.is the ifle_of Sky fituate? ata 

four of | ie Weitern iflands lie in's 2. 
fon North and South, what are ther names? tic 

Where is the Ifle oF Man?» 

Is Newcaftie or Durham the moft nortieriel ? 

__ What degree of latitude runs through i Scilly 
iflands? er Desec ee mes 

Where is Milford Haven? 

Flamborough Head is at the diftance of a few 
miles from a famous watering place in the north, — 
what is its name ? 

How many cept welt of London is the 
Land’s End? ; 
What are the longitude and latitude of Start 

Point? 
. Is-Belfaf or Antrim the moft northerly fown? 
What is the latitude of the Lizard Point? _« + 
‘ “Eyroi On this’ wi is a feale of miles, what i is 
the ufe of it ? . 

PHILo. Suppofe you want to know the diftance 
between any two places, as London and Bath, 
open your compafies, fo as to touch both places; 
and then‘ carry them to the foald and phere will 
find the diftance . 

Tyz2o. Why not accurately 3 2. 

-Puito. Becanfe there are fearcely “lag teobds 4 
that do not wind; but the meafore taken by the 
compaties is the dite: and of courfe the fhorteft 
line from place to place ; therefore: the diftance 
on the fcale will always be Jefs than the i 
diftance. 

‘Ty2o0. What is the meaning of the figure in 
the left hand bottom corner of the map? 
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Parno. It is, or ought to be, onall: amaps, in 
order to thew the cardinal points, or: the north, 
fouth; weit, and caft points of the map.) 

Tell me the diftance between) London and - 
Ipfwich, and between Dublin arid Cork? > 

Are the clocks at the nile es before thofe, of 
London 4 

W hat is is daierericed in ‘tic between Londo 
- and: iiaiaBenick x In enh chante 
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WHAT is ian name c of the ferait that leads inte 
the Red Sea? a 

What confiderable: river. runs into: the Perfan 
Gulf} i 

Into what fea Des die Ganges empty: itfelf3 > 

What is the name of: the itrait aiere ph ae ; 
Malacca from Sumatra ho) 

What is the capital of: the ifland ui vse ows | 

What is the name of the eaftern coaft of the 
peninfula of India? 

The ifland of Socotra is s famous for its aloes ; 
how is it fituate ? 

Is Mecea or Medina the rmoft northerly town? 

What is the moft foutherly cape of India called? 

On which coaft. of Iadia‘is Bombay? ./ 

Is Vifiapour or Golednda,;the, mof northerly ? 
 Lafla isthe-capital of Tibet, ‘what is ‘its latitude? 

How is the fea of Corea fituate?.. 4) ) 
Point oft the Ae Acre jaro was s fuppofed 
to feand?-.- , 
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~ Through what iflands does the equator pale? 

Where is Nova Zembla? 

Which are the more eafterly, the Phil pines 
or the Ladrones? 

On which coaft of India are Pondicherry. and | 
Fort St.George? 

How is Pekin fituated with refpedt to the Great 
Wall? 

What is it that renders Arabia a peninfula ? 

Where fhall I find the ifland of Ceylon? - 

What countries does the Bay of Siam wafh? 

‘The tropic of Cancer croffes the ifland of For- 
mofa, what o’clock is it there. when it is ten at 
night in London? 

Ifpahan is the capital of Perfia, how does that. 
city ftand with regard to mount Taurus? 

Near Lahor in the Mogul’s territory, a fhower 
of ftones was faid to have fallen from the clouds ia 
the year 1798, what is the latitude of that place ?* 

How is the ifland of Japan fituated ? 7 

How are Ava, Pegu, Siam, Cambodia, Cochin 
China, and Tonquin fituate? 7 

Lake Baikal, in Siberia, is of confiderable fies 
between what. ‘meridians i is it fituate.? ? 


Exercifes on the Map of Arrica. 
Which are the northern ftates of Arica? 
On what river does Cairo ftand ? “a 
How do Tripoli, Tunis, and Barca ftand with | 

refpec to one another?) 3 


+4 


* See Philofoph. Tranfactions for 3799. 
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. What is that range of mountains called which 
' {eparate the northern ftates from Biledulgerid ? - 
How is the ifland of Madeira fituate ? 
What cape is that fouth eaft of the Canary 
iflands ?. | : . 
Through what Defert does the tropic of Cancer 
mato hae: ig 
Are the Cataraéts on the Nile north or fouth of 
the tropic of Cancer?’ | oly 
Near what Cape does the river Gambia empty 
rilelf dr tet. B38 i 3: 
What is the latitude of Sierra de Leone? 
Between what parallels of latitudes do the Cape 
de Verd iflands lie? outs : 
What are the longitude and latitude of the 
ifland of Goree? | 
How is the coaft of Guinea divided ? y 
What is the channel called that feparates Ma- 
dagafear from the continent of Africa? 
Point out the fource of the Nile. by 
How are Afcenfion, St. Matthew, and St. He- 
lena iflands fituate ? | * 
Is Congo or Loango the moft northerly ? 
What is the latitude of Anaboa ifland ? 

Into what part of the ocean does the river | 
Cuama flow? | 
_ What is the weftern coaft of the Red Sea called? 

What is the moft eafterly cape of Africa named? 
What confiderable ifland is nearly oppofite to 
this cape? ~ MEE ett is 
Is Angola or Benguela the moft northerly ftate? 
What range of mountains feparates Monomugi 
from Zanguebar ?. | 
» What part of Africa is:denominated Caffraria ? 
What 1s the moft foutherly cape of Africa? 
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' Lake Zachaf is fituated eaft: of the mountains 
that ‘feparate Benguela. from oe ada 3 bei 
what two rivers. is it conneGed ? i IO 

“Hiow is: Terra de Natal bounded | Poa daw 

_Oppofite to what large ifland is Sofala fituate? 
‘Near what great line are the Almirante Hands? 
‘ Are the sf Maa of Egypt eaft or weit of the 
s| ale? ers. ) ah pio 

- Africa is fomanated fiom Ate by a neck: of land; 
or idthnaus,.' which takes itsimame. from a town at 
the north point of the Red aes 3 shee is ‘that 
ifthmus called Pi sivas? to 

' When) it: is) ight otclock: i in the morning: at 
London, what is the time at eo, am Abitanela fia, - 
Mofambique,) and Merd:?) 10 ; 

Are the clocks at sie before. or ‘behind thofe 
of Tripoli? 95.7 

Which. part of Aficaii Is) supe nal Ethiopia? . 

‘What is’ that pare - Africa called: simon a 
eal of pat tea ai 
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WITH ae eat rly er are the lakes of Novth 
America conneéied? 9) #!» 
- What is.the name of ‘that panne thsi fituated 

at the mouth of the river-St. ‘Laurence ? Pick. FD 
Newfoundland: is: famous. for its cod-ithery, 

howti8:at fituatedjho yliodsook whe onl a del 4’ 
- How is Labrador Ccated ‘ 
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“What ig that bay called which is foutl of 
Hudfon’s Bay? 

Near to which: of the: United: States:is: Long 
Ifland? 

Which is the ie abi: the lakes in. | North 
Ameriea'?) 

How’ is Fundy Bay fituated ? j . 

‘The American war commenced at Botton; how 
is that town fituated? * 

How is Cape Breton. fituated, and what is its 
capital town? Ji 8 

In what gulf is St. John’ s fituated? 

Point out Quebec and Montreal,. the two 
cipal towns of Canada. 

Is Virginia or Carolina the moft northerly fate? 

Into what gulf does the Miffifippi flow! 

Of what river are the Miffouri and Ohio Rivers 
branches? : 

Trace the courfe of the Lakes and river St 
Lawrence into the ocean. — 

What is the latitude of Cape Florida?. .....’ 

Anto which of the States does the eieties 
Bay run? .' 

‘To what does the gulf of Vlotidaileid!?/ 

“What other name is given to Mexico eat 

‘What is the capital of Cuba? 

Is Jamaica or St sear Wi the moft wetter 
ifland? 

Providence is the largeft of a chuiter: of iad, 
what i is the name of that'clufter?= 
Ne shi are the latitude. and longitude of Porto 

ico 

"What coaft’ does the bay of Campeachy wath? 

‘How is Porto Bello-fituated? | 

Near what great‘river is Trinidad fituated ? 

Enumerate the principal of the Caribbee paarkins 
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What are the longitude and latitude of Aca- 
pulco? § 

_~ Savanna is the capital of Georgia, how is it 
fituate ? 

_ What is the longitude. of Cape Cod? © | 

_ When it is twelve o’clock at London, what 

o’clock is it at the weftern part of Cape Breton? 
How much behind the clocks of Barbadoes’ are 

thofe of Mexico? 
What is the longitude: of the. teenth part of the 
ifland Anticofti? 

_.. What is that range of mountains called which 
feparates the United States from Louifiana? 
ihe is the moft foutherly cape of New Scot- 
land: . : 


Exercises on the Map of SouTH Da eon 


WHAT is the nortliern part of South America 
called? 

What large river is that which empties itfelf 
into the Atlantic near the equator? | | 

What is the moft foutherly cape called ? 

What is that ftrait which feparates ‘Terra Del 
Fuego from the continent ? 

What are the longitude and latitude of the 
Falkland iflands? 

_ What is that range of mountains called which 
runs almoft the whole length of South America? 
Is Chili or Peru the moft northerly diftriat ? 

How is Guiana fituated Fimsit 
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~ What clutter of iflands are thofe through which 
the equinoétial and the meridian of go” Welt pafs? 

What large town is that which is fituated on 
» the banks of Buenos Ayres? 

Potofi is celebrated for, its filver enters what i is 
it’s latitude ? 

How is Quito fituated ? 

What is the latitude of Lima? 

On what part of the coaft are the iflands of 
Chiloe and Juan de Ferdinandos? 

Paraguay was famous for the refidence of the 
Jefuits, how is it fituated ? 

The two moft eafterly capes are St. Rogue and 
_ St. Auguftin, how are they fituated ? 

There are two iflands in this map named Trini- 
dad, how are igs fituated : > 


-————___..____ a 


Rea on the Uio® of SoutH and 
Nortu AMERICA, 


) POINT out Cat Ifland among the Bahensa 
this was the firft place at which Columbus landed : 
by the natives it was called Guanahani, and by 
the Spaniards St. Salvador. 

Which courfe muft Columbus hee fteered to | 
reach Cuba? 

From Cuba he fteered ce Bominee: what courfe 
- did he take? | 

In his fecond voyage Columbus vifited Apitpia’ 
Guadaloupe, and Porto Rico; fhew me their fitu- 
ation. On one of his expeditions from St. Do- 
ming}, he difcovered Jamaica, how is that ifland — 
 fituate? 
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“In leaving the ifland of ‘Trinidad, he became 
| ésteadled: ‘with ‘the current iof | Oronoque, from 
Which he'concluded’ he had ‘reached the :conti- 
nent; how is that ifland and the river’ fituated 
with relpeat to each other? 

In his third voyage he explored the: shite and 
coaft of Honduras, as far as Porto-Bello, where 
_ he wifhed to- plant: a colony ; trace his courte in 
the map. 

One of the firft fettlements’ in Soiith America 
was at St. Martha, how is that fituated?. . 

What are the longitulde and latitude of Aca. 
| ptileo? oo. 

Cortes difcovered. Citigate, ‘Wow. is that: ftw. 

ated} U9lUs 
How far diane is Cifde:fromLimai? 

In what part of New Spain is Guatimala ? 

When Pizarro fetvouteon*the conqueft of born 
he failed from Panama; how is that place fituated? 

. He was two years in failing to Guaquil, how 
many degrees of latitude did he pafs over?’ 

alte Spaniards | defiroyed ‘4000 Peruvians. at 
Caxamalca, how is that town fituated ? 
hey foon after made themfelves maiters of 
Cute, ‘on ‘what meridian’does that ‘{tand ?. 

What is'the latitude of Carthagena, one of the 
principal towns of Torra® Firma f 


EINIS... 


Brodie, Dowding, ng, and Luxford, Ke 
‘dbs Salisbury. 
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